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1.0 EXECUTIVE SUMMARY

Five jet fuels were evaluated for mutagenic activity in the Salmonella typhimurium-
Escherichia coli/microsome plate incorporation assay. The assay was performed using the
plate incorporation procedure with S. typhimurium strains TA1535, TA1537, TA98, and TA100
and E. coli strain WP2 (uvrA) in both the presence and absence of a metabolic activation (MA)
mixture containing an Aroclor 1254 induced rat-liver S9.

The range-finding experiment was conducted with the five test substances with strain
TA100 over doses of 0.156, 0.313, 0.625, 1.25, 2.5, and 5 pl/plate (100 pl) in the presence and
absence of MA containing five percent S9. The first experiment for mutagenicity was conducted
with the five tester strains in the presence and absence of MA containing five percent S9.

Doses for R-8, R-8 from algae, Fischer Tropsch fuel S-8 (S-8), and Swedish Biofuel consisted of
0.156, 0.313, 0.625, 1.25, 2.5, and 5 pl/plate. Due to cytotoxicity observed in the range-finding
experiment, doses for Amyris were lowered to 0.005, 0.01, 0.02, 0.039, 0.078, and 0.156
pl/plate. However, since only two nontoxic dose levels were achieved with strains TA1535 and
TA98 in the absence of MA, this portion of the experiment was retested over lower doses
ranging from 0.0013 to 0.039 ul/plate. No statistically significant increase in the number of
revertant colonies was observed with any of the test substances, except for a slight increase
seen with S-8 and TA1535 in the presence of MA which was statistically significant (p < 0.01) by
regression analysis; however, it was so slight it was not considered to be a mutagenic response
or biologically relevant. Cytotoxicity was only seen with Amyris and Swedish Biofuel under
certain test conditions.

In the second experiment for mutagenicity, dose levels for R-8, R-8 from algae, S-8 and
Swedish Biofuel consisted of 0.156, 0.313, 0.625, 1.25, 2.5, and 5 ul/plate. The doses for
Amyris were 0.0013, 0.0025, 0.005, 0.01, 0.02, 0.039, and 0.078 pl/plate for the four Salmonella
strains and 0.078, 0.156, 0.313, 0.625, 1.25, 2.5, and 5 pl/plate for the E. coli strain. The test
substances were evaluated with MA containing ten percent S9. No statistically significant
increase in the number of revertant colonies was observed with any of the test substances,
except for a slight increase seen with R-8 and TA1537 in the absence of MA which was
considered statistically significant (p < 0.01) by regression analysis; however, these increases
were not reproducible and were not considered to be a mutagenic response or biologically
relevant. Cytotoxicity was only evident with Amyris and Swedish Biofuel under certain test

conditions.
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Amyris, R-8, R-8 from algae, Fischer Tropsch fuel S-8, and Swedish Biofuel were judged
to be nonmutagenic under the test conditions used in this study; therefore, the test substances

were determined to be negative in the bacterial reverse mutation assay.
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2.0 INTRODUCTION

The US Air Force is pursuing the development of alternative fuels to decrease
dependence on foreign oil sources. Alternative fuels need to be examined for potential hazards
to Air Force personnel. The 711 Human Performance Wing, Human Effectiveness Directorate,
Biosciences and Performance Division, Applied Biotechnology Branch (711 HPW/RHPB)
conducted a toxicology program for a Fischer Tropsch (FT) fuel (S-8), the first alternative jet fuel
to be certified for use in the U.S. Air Force fleet. The data from this first alternative fuel, as well
as the database for JP-8 jet fuel, will be the baselines for comparing future bio-based alternative
fuels. There are already many bio-based jet fuels that need to be examined for potential toxicity
as they undergo further development. A toxicology research program for bio-based fuels was
developed with mutagenicity testing as one of the primary studies to conduct. Microbial
mutagenicity assays are capable of rapidly detecting the mutagenic activity of many materials,
including a wide range of chemical classes. Many chemicals that elicit a mutagenic response in
the Salmonella assay have been shown to be potentially mutagenic and carcinogenic to
humans and laboratory animals (Zeiger, 1998). One advantage of using the procedure with E.
coli is that this strain has an A-T base-pair at the critical mutation site and thus is sensitive to
some agents that are not detected by the Salmonella strains (Mortelmans and Riccio, 2000).
Because microbial mutagenicity assays are short term, sensitive, and reliable tests for
assessing mutagenic potential, their use for genotoxic evaluation of chemicals is appropriate
(Mortelmans and Zeiger, 2000).

The Salmonella tester strains have mutations in the histidine operon, a mutation that
leads to a defective lipopolysaccharide coat (rfa), and a deletion that covers genes involved in
the synthesis of the vitamin biotin and in the repair of ultraviolet (UV) induced DNA damage
(uvrB). The rfa mutation makes the strains more permeable to many large molecules, thereby
increasing the mutagenic effect of these molecules. The uvrB mutation renders the bacteria
unable to use the accurate excision repair mechanism to remove certain chemically or
physically damaged DNA and thereby enhances the strains' sensitivity to some mutagenic
agents. Strain TA1535 is reverted to histidine independence by many mutagens that cause
base pair substitutions. TA100 is derived from TA1535 by the introduction of the drug
resistance transfer factor, plasmid pKM101. This plasmid is believed to cause an increase in
error prone DNA repair that leads to many more mutations for a given dose of most mutagens
(McCann et al., 1975). In addition, plasmid pKM101 confers resistance to the antibiotic

ampicillin, which is a convenient marker for detecting the presence of the plasmid in the cell
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(Mortelmans and Stocker, 1979). The presence of this plasmid also makes strain TA100
sensitive to some frameshift mutagens such as ICR 191. Strains TA1537 and TA1538 are
reverted by many frameshift mutagens. Strain TA98 is derived from TA1538 by adding the
plasmid pKM101, which makes it more sensitive to some mutagenic agents (Maron and Ames,
1983; Mortelmans and Zeiger, 2000).

The E. coli WP2 (uvrA) strain carries a mutation at the tryptophan allele, which is an
auxotrophic mutation reverted by base pair substitution. The strain is deficient in the repair of
UV induced DNA damage (uvrA) (Bridges, 1972; Green and Muriel, 1976; Mortelmans and
Riccio, 2000) and thus has enhanced sensitivity to some mutagenic agents.

The objective of this study was to evaluate the ability of five bio-based fuels to induce
genetic damage as detected by the Salmonella-E. coli microsome assay (Ames test). The
purpose of this study was to provide data relating to the test substance’s health effects,
environmental effects, or environmental fate testing regulated by the U.S. Environmental
Protection Agency (EPA). This study, therefore, was conducted in compliance with 40 CFR Part
792, Good Laboratory Practice Standards (GLP). Testing procedures will be consistent with the
Office of Prevention, Pesticides and Toxic Substances (OPPTS), Health Effects Test
Guidelines, 870.5100 (U.S. EPA, 1988). The protocol and amendments are presented in
Appendix A.

3.0 MATERIALS AND METHODS

3.1 Indicator Organisms

Two indicator organisms were used in this study. Salmonella typhimurium LT2, strains
TA1535, TA1537, TA98, and TA100, were obtained from Dr. Bruce Ames, University of
California, Berkeley, CA. Escherichia coli, strain WP2 (uvrA), were obtained from National

Collection of Industrial and Marine Bacteria (NCIMB), Aberdeen, Scotland.
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3.2 Test Fuels

Test fuels were supplied by the sponsor, Air Force Research Laboratory, Wright-
Patterson Air Force Base, OH, and were reported by the sponsor to have purity greater than 99
percent (Table 1). The substances were all clear colorless liquids requiring storage conditions

of 19°-26°C. GLP—compliant characterization was not provided by the Sponsor.

Table 1. Test fuel names and lot numbers

Fuel Lot #s
Amyris POSF5630
R-8 POSF5469
R-8 from Algae (Syntroleum/ Sapphire) | POSF5804
Swedish Biofuel POSF5668
Fischer Tropsch (FT) fuel S-8 POSF4734

3.3 Dose Level Selection

The test substance and dose formulations were handled with the use of eye protection,
gloves, and a protective smock or laboratory coat. A range-finding experiment was conducted
with the test substances to determine a suitable dose range for the mutagenicity experiments. It
was performed with Salmonella tester strain TA100, in the presence and absence of a metabolic
activation mixture containing five percent (volume/volume) Aroclor 1254-induced rat-liver S9,
using three plates per dose level. The highest dose level used in the range-finding experiment
was 5 pl/plate, the recommended maximum test concentration. Dose solutions for the range-
finding experiment with all five test substances were achieved by preparing a 0.05 ml/ml (5
ul/plate, 100 ul dosing volume) stock solution and serially diluting to obtain doses of 0.156,
0.313, 0.625, 1.25, and 2.5 pl/plate.

For the mutagenicity experiments the test substance was assessed in two independent
experiments using five tester strains in the presence and absence of metabolic activation, with
three plates per dose level. Dose selection for the mutagenicity experiments was made to
assess the potential dose-response relationship and contain at least three nontoxic dose levels.

All compounds were initially tested with and without five percent (volume/volume) S9 in the

5
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metabolic activation system. Amyris was tested at doses of 0.005, 0.01, 0.02, 0.039, 0.078, and
0.156 pul/plate and retested with strains TA1535 and TA98 in the absence of metabolic activation
at 0.0013, 0.0025, 0.005, 0.01, 0.02, and 0.039 pl/plate. All other compounds (R-8, R-8 from
algae, Fischer Tropsch fuel S-8, and Swedish Biofuel) were tested at doses of 0.156, 0.313,
0.625, 1.25, 2.5, and 5 yl/plate.

In the second experiment for mutagenicity, all compounds were tested with and without
10 percent (volume/volume) S9 in the metabolic activation system. Amyris was tested at doses
of 0.0013, 0.0025, 0.005, 0.01, 0.02, 0.039, and 0.078 pl/plate for the Salmonella strains, and at
0.078, 0.156, 0.313, 0.625, 1.25, 2.5, and 5 pl/plate for the strain WP2(uvrA). All other
compounds (R-8, R-8 from algae, S-8, and Swedish Biofuel) were tested at dose levels 0.156,
0.313, 0.625, 1.25, 2.5, and 5 ul/plate.

Test fuels were dissolved in dimethyl sulfoxide (DMSO, CAS No. 67-68-5). The solvent
was purchased from Mallinckrodt Chemicals (Phillipsburg, NJ, lot numbers E32H05 (range-
finding experiment) and H41J06 (mutagenicity experiments). DMSO is a clear, colorless liquid
that was stored at 18°-25°C (E32H05) or 20°-24°C (H41J06). Characterization of the solvent
was obtained from the manufacturer’s Certificate of Analysis (CofA), which is included in
Appendix B.

An aliquot of each test substance was added to DMSO to make a 0.05 ml/ml stock
solution for the range-finding experiment. For the first mutagenicity experiment, a stock solution
of 0.05 ml/ml was prepared for all test substances except Amyris, which was made at 0.00625
mi/ml. All test substances for the second mutagenicity were prepared at a stock concentration
of 0.05 ml/ml. Each stock concentration was mixed on a vortex mixer for three times 30
seconds. In each of the experiments, serial dilutions were made from the initial stock solution
and vortexed for 30 seconds between dilutions. Dose formulations were prepared at room
temperature, under yellow light, and used on the day they were prepared. Unused dose
formulations, not reserved for dose concentration analysis, were discarded immediately after

use in the test system.

3.4 Positive Controls

Positive control substances are genotoxic in specific Salmonella strains. The positive
control chemicals that are genotoxic without activation and the strains on which they are used

are listed in Table 2. The positive control chemical that required activation is indicated in Table
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3. Characterization of each positive control article was obtained from the manufacturer’s CofA,

which is included in Appendix B.

Positive controls also were dissolved DMSO from the same supplier. The lot numbers
differed slightly from the DMSO used to dilute the test fuels; lot number E32H08 was used for

the range-finding experiment and lot number H41J06 was used in the mutagenicity experiments.

Table 2. Positive control substances without activation

Sodium azide 9 Aminoacridine 2-Nitrofluorene | 4-Nitroquinoline
hydrochloride N-oxide
hydrate
Strain(s) TA1535, TA100 | TA1537 TA98 WP2 (uvrA)
CAS No. 26628-22-8 52417-22-8 607-57-8 56-57-5
Manufacturer | Sigma-Aldrich Corp. (St. Louis, MO)
Lot No. 098K0052 07620TD S43858 039K1332
Physical White powder Yellow powder Dull yellow Yellow powder
Description powder
Storage 19°-24°C 19°-24°C 19°-24°C -21°to-17°C
Conditions
Dose/Plate 5 ug/50 ul 50 ug/50 ul 5 ug/50 ul 2.5 pg/50 pl
Table 3. Positive control substance with activation
Name 2-Anthramine (2-Aminoanthracene)
CAS No. 613-13-8
Manufacturer | Sigma-Aldrich Corp. (St. Louis, MO)
Lot No. 12317CE
Physical Green gold powder
Description
Storage 19°-24°C
Conditions
Strain(s) TA98, TA100 | TA1535, TA1537 | WP2 (uvrA)
Dose/Plate 2 ug/50 pl 4 ug/50 pl 20 pg/50 pl
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3.5 Cytotoxicity Assessments

The indicator strains were kept frozen at -80°C in nutrient broth supplemented with 10
percent sterile glycerol. New frozen stock cultures were made from single colony isolates.
Cultures were inoculated into 50 ml Oxoid Nutrient Broth No. 2 (CM 67) and allowed to sit
unshaken for 2 to 4 hours, then gently shaken (125 rpm) for 12 hours at 37°C.

The metabolic activator, Aroclor 1254-induced rat liver homogenate preparation (S9),
was purchased from Molecular Toxicology, Inc., Boone, NC. Lot No. 2447 (37.3 mg/ml protein)
was used for the range-finding and the 1 mutagenicity experiments, while Lot No. 2565 (33.9
mg/ml protein) was used for the 2"* mutagenicity experiment. Liver enzymes are induced by
injecting adult male Sprague Dawley rats with Aroclor 1254 (500 mg/kg) 5 days before they are
sacrificed. The S9 consists of 9000 x g supernatant of liver homogenized in KCI (1 g wet weight
of liver to 3 ml of 0.154M KCI). For quality control purposes, dilutions from each lot of S9,
ranging from 0.2 to 10 percent in S9 mix, were tested for their ability to activate benzo(a)pyrene
and 2-aminoanthracene to intermediates mutagenic to TA100 prior to product release. The
metabolic activation mixture (Ames et al., 1975; Maron and Ames, 1983) for the experiment(s)

consisted of the components and amounts shown in Table 4.

Table 4. Preparation of metabolic activation mixture for 50 ml

Ingredient 5% S9 Mix (ml) | 10% S9 Mix (ml)
Rat liver S9 (Aroclor 1254-induced) 2.5 5.0

MgCl, (0.4 M) and KCI (1.65 M) salts 1.0 1.0
Glucose-6-phosphate (1 M) 0.25 0.25

NADP (0.1 M) 2.0 2.0

Sodium phosphate buffer (0.2 M, pH 7.4) | 25.0 25.0

Sterile distilled water 19.25 16.75

Plates were labeled with indelible ink to identify the test substance, the strain, the dose
level, and the presence or absence of the metabolic activation system. The following
ingredients were added to a sterile 13 x 100 mm test tube: (1) 2 ml of molten top agar; (2) 0.1
ml of indicator organisms (about 10° bacteria); (3) appropriate amount of the test substance,

and (4) 0.5 ml of metabolic activation mixture or buffer. The test tube was placed in a 43°C
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heating block. This mixture was stirred gently and then poured onto plates containing about 25
ml of minimal glucose agar (for WP2 (uvrA), the plates were supplemented with a trace of Oxoid
nutrient broth). After the top agar had set, the plates were incubated at approximately 37°C for
about 48 hours. The revertant colonies were counted after the incubation period; however, if
the plates could not be immediately evaluated, they were refrigerated at approximately 4°C for
one day until they could be counted.

Concurrent sterility, solvent, and positive controls were performed with each experiment.
Sterility controls included separately plating out each test substance, metabolic activation
mixture, and buffer. Solvent controls were performed for the positive controls and consisted of
top agar, bacteria, metabolic activation mixture or buffer, and 50 ul DMSO, the solvent used to
dissolve the positive control substances. The solvent control for the test substance, referred to
as the zero dose, consisted of top agar, bacteria, metabolic activation mixture or buffer, and the
solvent/diluent for the test substance. Positive controls were performed with each strain and
consisted of top agar, bacteria, metabolic activation mixture or buffer, and 50 ul of the positive
control substance.

The strains are analyzed for their genetic markers and for the presence of the plasmid
whenever experiments are performed. The test plates were compared with the control plates
for their revertant count and for the condition of the background bacterial lawn. Toxicity was
estimated by several parameters: a substantial decrease in the number of revertant colonies on
the test plates, clearing or absence of the background bacterial lawn growth, or formation of
pinpoint nonrevertant colonies.

The revertant colonies were counted using an automated colony counter, when possible,
to control bias. When accurate counts could not be obtained (e.g., because of precipitation on
the plates), the colonies were counted manually using an electric probe colony counter. Data
were collected using the Sorcerer Image Analysis System (version 2.2), and the Ames Study
Manager (version 1.21), made by Perceptive Instruments (Suffolk, England). Counts from the
automated colony counter were compared to manual counts prior to collecting data. A complete

system calibration is performed annually.

3.6 Evaluation of Data

An experiment is considered valid when solvent controls are within + 10 percent of

historical limits for spontaneous revertants, when positive control mutagens elicit a positive
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response (> 5-fold increase over the mean value for the solvent for the respective strain), and
when there are at least three nontoxic dose levels (mutagenicity experiments). When
experimental plates and sterility control plates indicate gross contamination, the results are not
considered valid and the experiment is repeated. In addition, whenever experiments are
performed, the strains are analyzed to confirm their genetic markers and the presence of the
plasmid. If anomalies exist, the experiment is repeated.

The following criteria were used as guidelines for the interpretation of the data; however,
the conclusions of the study were based upon the Study Director's evaluation and interpretation
of the data. A test substance is considered a mutagen when a reproducible and statistically
significant (p < 0.01) increase is observed at one or more dose levels. A statistically significant
(p < 0.01) dose-related increase in the number of revertants is also considered a positive
response. A test substance is considered a nonmutagen when the values for the dose levels
are not reproducible or significant or when there is no statistically significant dose-related
increase in the number of revertants. When a test substance cannot be identified clearly as a

mutagen or nonmutagen, the results are classified as inconclusive.

3.7 Statistical Methods

The following statistical methods were used to evaluate the data. (1) Means and
standard deviation were calculated from the individual plate counts; (2) Levene's test (Levene,
1960) was performed to determine if a significant difference exists among treatment variances;
(3) treatments were compared with controls by using a one-tailed Dunnett's t-test (Dunnett,
1980) and within-levels pooled variance; and (4) evaluation of dose-relatedness for all
treatments was made by regression analysis (Draper and Smith, 1981) of revertant counts
versus the log of the concentrations (to allow inclusion of the zero dose, 1 was added to the
dose before calculating the log). The significance of the regression was tested using a t-
statistic. The statistical analyses were performed using the SAS analysis system: the data read
into the SAS program version 9.1 and then the statistical analysis was run by version 6.12,

using an Intel Centrino computer.
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3.8 Regulatory Compliance

This study was conducted in compliance with 40 CFR Part 792, GLP standards, with the
exceptions that the characterization of the test substances (identity, purity, and stability) and the
supporting analytical chemistry of the dose formulations were not provided to the testing facility
as this testing was not performed by the Sponsor nor the testing facility.

The protocol was amended on 12 March 2010 (Amendment No. 1) to specify the dose
levels for the first experiment for mutagenicity, on 22 March 2010 (Amendment No. 2) to
establish at least three nontoxic dose levels for Amyris with strains TA1535 and TA98 without
metabolic activation, and on 29 March 2010 (Amendment No. 3) to specify the dose levels and
S9 concentration to be used in the second experiment for mutagenicity.

All raw data, the original protocol and final report, relevant documents, and records
specific to this study are the property of the Sponsor and will be stored at SRI International, 333
Ravenswood Avenue, Menlo Park, CA 94025. All records will be maintained for at least 10
years. At the end of the retention period, the Sponsor will be contacted regarding further
disposition of these records. Wet specimens (e.g., colonies in agar) and samples of the control

articles are not required to be retained.

4.0 RESULTS AND DISCUSSION

The presence of the appropriate genetic characteristics was verified for the strains used
in this study. The results of the controls were acceptable for all experiments (see historical
values in Appendix C) as well as the results of the sterility controls (metabolic activation mix,
buffer, and a dilution of the test substance). There were an adequate number of nontoxic dose
levels in the mutagenicity experiments to evaluate the test substance. Therefore, the criteria for

a valid assay were met.

4.1 Range Finding Experiment

The range-finding experiment was performed with the five test substances using strain
TA100 at doses representing 0.156, 0.313, 0.625, 1.25, 2.5, and 5 pl/plate (100 pl dosing

volume) in the presence and absence of a metabolic activation system (MA) containing 5
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percent S9. The dose formulations at 5 pl/plate for all the test substances appeared to be
slightly hazy when prepared. When the 5 pl/plate formulation of R-8 from algae was added to
the test system, a slight precipitate was seen in the tubes and following the two-day incubation
period, oil-like droplets were seen on the plates in the presence and absence of MA.

No precipitate was seen on the plates with the other test substances. No dose-related
increase in the number of revertant colonies was seen with any of the test substances (see
Appendix D).

Cytotoxicity, evident by a decrease in revertant counts, thinning of the background lawn,
or the complete absence of revertant counts, was seen with Amyris at all doses in the presence
and absence of MA, and with Swedish Biofuel at 5 pl/plate in the presence and absence of MA.

All other compounds (R-8, R-8 from algae, and S-8) exhibited no signs of cytotoxicity.

4.2 Mutagenicity Experiments

The first experiment for mutagenicity was conducted with all five tester strains in the
presence and absence of MA containing 5 percent S9. R-8, R-8 from algae, S-8, and Swedish
Biofuel were tested at doses representing 0.156, 0.313, 0.625, 1.25, 2.5, and 5 ul/plate. Due to
the cytotoxicity observed in the range finding experiment with Amyris, doses were lowered to
0.005, 0.01, 0.02, 0.039, 0.078, and 0.156 ul/plate. The dose formulations at 5 pl/plate
appeared to be slightly hazy/cloudy when prepared. When the 5 pl/plate formulation of R-8 from
algae was added to the test system, a slight precipitate was seen in the tubes and following the
two-day incubation period, oil-like droplets were seen on the plates in the presence and
absence of MA. Amyris dose formulations were clear and colorless at the highest
concentration. When Amyris was initially tested with strains TA1535 and TA98 in the absence
of MA, only two dose levels (0.005 and 0.01 pl/plate) did not exhibit cytotoxicity (data not
shown); therefore, this portion of the experiment was considered invalid and retested at 0.0013,
0.0025, 0.005, 0.01, 0.02, and 0.039 pl/plate in an effort to establish at least three nontoxic dose
levels. The statistical analyses for the experiment are presented in Tables 5 through 9.
Individual and mean plate counts are presented in Appendix E (Amyris, R-8, and Swedish
Biofuel) and Appendix F (R-8 from algae and S-8).

No statistically significant increase in the number of revertant colonies was observed
with any of the test substances, except for a slight increase seen with S-8 and TA1535 in the

presence of MA which was statistically significant (p < 0.01) by regression analysis. Because
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this increase was so slight, at its highest point <2-fold, and within the historical range for the
strain, it was not considered to be a mutagenic response or biologically relevant. Cytotoxicity
was evident by decreased revertant colony counts, thinning of the background lawn, and/or the
appearance of pinpoint nonrevertant colonies. Cytotoxicity was seen with Amyris at doses
>0.02 pl/plate (TA1535, -MA; TA98, -MA), = 0.039 pl/plate (TA1535, +MA; TA1537, -/+MA;
TA100, -/+MA), and =20.078 pl/plate (TA98, +MA). Cytotoxicity was seen with Swedish Biofuel
at 22.5 yl/plate (TA1537, +MA) and at 5 pl/plate (TA1535, -/+MA; TA1537, -MA; TA98, -/+MA;
TA100, -/+MA; WP2 (uvrA) -/+MA). No other signs of cytotoxicity were observed with the

remaining test substances.
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Table 5. Statistical analysis of the first mutagenicity experiment with Amyris

59 Dosel Mean + Standard Deviation Revertants/Plate
Test Article (%) Plate TA1535" TA1537 TADE* TA10D WP2uvrd
Amyris 0 0 u 913 1123 18z 4 110 8 S
0 0.0013 pl 115 NT 18 6 NT NT
o 0.0025 pl 12+6 NT 21t 5 NT NT
o D.0as pl 1212 g9+3 187 106 = 14 %+ 4
0 0.010 pl 1213 8x3 1312 11213 2914
0 0020 p Toxict 6+3 Toxic a7t 3 26+4
1] D.039 ul Toxic Toxic Toxic Toxic N9
o D078 pl NT Toxic NT Toxic 24+3
1] D156 pl NT Toxic NT Toxic 2T 6
ANALYSIS SUMMARY
Levene's test i N M M M
Dose responss evaluated
via log log regression M M M N N
Slope 434478 47895 -1268.3 12913 -60.281
{Standard ermor) {571.09) (245.45) {(771.13) {930.73) (25.202)
f intercept 10493 10.140 19.664 111.204 28,334
{Standard ermor) (1.273) {1.226) {1.720) {4.591) {1.533)
3 = Experiment was performed with TA1535 and TASE on 23 March 2010.
Toxict = See Table 4 for individual plate evaluation
N = Mot significant
NT = Mot tested
89 Dosel Mean £ Standard Deviation Revertants/Plate
Test Article (%a) Plate TA1535 TA1537 TASE TA10D WP2uwvrA
Amyris 5 0 p 136 102 3IBT9 12810 43+ 3
5 0.005 pl 1Dz5 8x4 31x5 132126 bt b ol
5 0.010 pl 106 612 I2t5 13217 30x12
5 0.020 pl 6X3 Bx1 29+4 118t 7 B+ 2
5 0.035 pl Toxict Toxic 236 Toxic 32+ T
5 0.078 pl Toxic Toxic Toxic Taoxic 33 4
5 0.156 pl Toxic Toxic Toxic Toxic I6E -3
ANALYSIS SUMMARY
Levene's test M M M M N
Dose response evaluated
via log log regression M M M M N
Slope -704.61 -297.99 75503 -1343.4 24136
{Standard error) {402.09) (215.98) (23;;5 (1413.8) {74604}
¥ intercept 12408 9207 34854 132 401 33228
{Standard ermor) (1.983) (1.080) {2.028) (6.974) (2.072)
Toxict = See Table 4 for individual plate evaluation
N = Mot significant
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Distribution A: Approved for public release; distribution unlimited. PA pending approval.



Table 6. Statistical analysis of the first mutagenicity experiment with R-8

59 Dosel Mean * Standard Deviation Revertants/Plate
Test Article (%a) Plate TA1535 TA1537 TASE TA10D WP2uwrA
R-B D 0 gl 12+ 5 113 173 110+ B M+ B
0 0.156 pl 9+ 5 O9+4 24+5 11210 33+12
i} 0313 pl 14+ 2 T+4 217 109+ 4 29+ 4
] 0.625 pl 16 £ 11 9+4 21+4 101 £13 M1
D 1.25 pl 15+ 5 70 19+3 108+ 3 26+ B
0 25 15 6 52 182 110+ 14 35+ B
D 5 pl 15% 1 6+2 165 109 £15 28% 5
AMALYSIS SUMMARY
Levene's test M M N N M
Dose response evaluated
via log log regression M M M M N
Slope 4 5647 -5.255 -5.278 0.404 -3.623
{Standard emor) (4.500) [2.344) (3.659) (5.049) (5.989)
' intercept 12.295 9.351 20.982 108.262 31.81
{Standard ermor) (1.774) {0.924) (1.443) (3.173) (2.361)
N = Mot significant
59 Dosel Mean % Standard Deviation Revertants/Plate
Test Article (%) Plate TA1535 TA1537 TAS8 TA10D WP2uwrA
R-5 5 0 p 17 4 102 3I6+9 128 =10 43+ 3
] 0.156 pl 9+2 135 274 99+ 3 1
5 0313 ul T2 92 3245 111212 Ne3
5 0.625 pl 1244 12+4 32+8 114+ 6 2942
5 125 pl 10+4 11+3 33+3 100+ 12 3M+7
5 25 11+3 9+3 0x1 10713 IT+6
5 5 pl 17 +4 105 2o0+4 101 £ 10 31+5
AMALYSIS SUMMARY
Levene’s test M M M M M
Dose response evaluated
via log log regression N M M M M
Slope 4 670 -2.423 -3.503 -18.705 -1.381
(Standard ermror) (2.957) (2.910) (4.424) (10.120) (5.546)
Y intercept 10.526 11.287 32368 114284 3355
(Standard emor) {1.560) (1.147) (1.744) (3.990) {2.186)
M = Not significant
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Table 7. Statistical analysis of the first mutagenicity experiment with R-8 from algae

59 Dosel Mean  Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA153T TA9E TA100 WP2uvrA
R-B from algas 0 0 p 155 T4 P+2 124 + 10 M+ 8
0 0.156 pl 126 63 22+4 113+ 6 0+ 4
0 0.313 pl 153 T2 25+2 106 £ 14 26+13
0 0.625 pl 102 T3 247 112+ 8 X+ 6
0 125 ul 174 5+1 24+1 97+ 4 x4
0 25 pl 1122 113 25+9 98+ 22 33+ 6
0 5 pl 11x5 T2 18+4 g1+ 9 32+ 5
ANALYSIS SUMMARY
Levene's test M M M M M
Dose response evaluated
via log log regression M M M N M
Slope -4.137 2393 -10.016 -35.204 2.048
{Standard error) (3.402) (2.383) (4.397) {9.435) (6.350)
Y intercept 14.317 6.341 27 100 116297 26.148
{Standard error) (1.341) (0940 {1.734) (3.720) (2.503)
N = Mot significant
59 Daosel Mean t Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA1537 TALE TA100 WP2uvrh
R-B from algas 5 o p 127 104 T3 123+ 22 336
5 0.156 pl 106 12+2 332 116+ 9 L+E
5 0313 pl 11+5 B2 35+T 117 =10 33+H
5 0.625 pl 1215 12+£3 30+3 114 £ 16 a5+ 5
5 1.25 pl 10+4 B+6 3M+4 106 = 15 MxB
3 25 102 10+5 29+ 3 115+ 11 n+e
5 5 ul 16£3 9+2 3+5 100+ 8 B9
ANALYSIS SUMMARY
Levene's test M M M M M
Dose response evaluated
via log log regression M N M M M
Slope 4.290 -2.236 -1.270 -21613 -0.249
{Standard emor) (3.619) (2.797T) {3.879) {10.485) (4.BDE)
f intercept 10.305 10375 33660 119.333 33.550
{Standard error) {1.427) {1.103) {1.529) {4.128) {1.895)
M = Mot significant
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Table 8. Statistical analysis of the first mutagenicity experiment with S-8

59 Dosel Mean * Standard Deviation Revertants/Plate
Test Article %) Plate TA1535 TA1537 TASE TA1D0 WP2uvrA
5B 0 0 pl 155 T4 322 124 + 10 M+ B
0 0.156 pl 25+8H B+3 26%5 120 +£13 33+ B
0 0313 pl 1T £6 5£3 24%7 109 +13 3+ 7
o 0.625 pl 17T£T T4 2B+5 114 £22 3312
0 1.25 ul 24+9 T3 M+4 11816 30+ 3
0 25 14 +8 8+1 22%7 120 +22 37+ B
o 5 pl 14+6 T4 30x2 116+ 15 [+ 5
AHALYSIS SUMMARY
Levene's test M M M M M
Dose response evaluated
via log log regression M M M M M
Slope -5.545 0470 -0.265 -1.821 T.B44
(Standard emor) {5.609) (2.175) (5.123) (12.264) {5.495)
Y imtercept 19.789 B.6T1 28.03 117.823 33.018
{Standard emor) {2211) (0.858) (2.020) (4.835) (2.166)
M = Mot significant
59 Dosel Mean + Standard Deviation Revertants/Plate
Test Article (%) Plate TA1535 TA153T TASE TA100 WP2uvrA
58 5 0 12+ F 104 3r£3 123222 33%6
5 0156 i 11+ 4 12+4 3L +4 143 4 334
5 0313 9+ 3 14 £4 31£5 126 £ 17 42+4
5 0625 pl 12+ 3 12+3 35+3 147 + 11 M+3
5 125 ¢l 1+ 5 10+3 387 128+ 5 40+5
5 25 14+ 4 1312 M+3 125+ 6 40+ 3
5 5 pl 3+12 10%2 Ir+4 118+ 6 MNx9
ANALYSIS SUMMARY
Levene’s test M M M M M
Dose response evaluated
via log log regression 5 M M M M
Slope 13.765 -1.608 1.813 -17.793 -1.393
{Standard error) (4.783) {2.637) (3.482) (11.382) (5.202)
Y intercept 85.984 11.903 34512 135300 36.602
{Standard error) {1.886) {1.040) (1.373) (4.487) {1.979)
5 = Significant (p=0.01) by specified analyses
N = Mot significant
17

Distribution A: Approved for public release; distribution unlimited. PA pending approval.



Table 9. Statistical analysis of the first mutagenicity experiment with Swedish Biofuel

59 Dosel Mean * Standard Deviation Revertants/Plate
Test Article %) Plate TA1535 TA153T TASE TAADD WP2uvrA

Swedish Biofuei 0 0 p 125 1123 1713 110 8 3MtE
i} 0.156 pl 144 ph bt 258 120t 15 2711
i} 0.313 pl 9%6 812 2115 7Lt 5 24t4
0 0.625 pl 11£4 B4 1911 107t 5 27t6
0 1.25 pl 914 5%1 2216 106 = 14 3zt5
0 25 pl 9x2 T4 179 g2t 7 258
0 5 pl Towxict Toxic Toxic Toxic Toxic

ANALYSIS SUMMARY

Levene's test M M M M M

Dose response evaluated

via log log regression M M M N M

Slope -7.915 -9.048 -4.197 -57.332 -0.964

{Standard emor) {5.008) (3.198) (7.462) {13.477) (T.448)

f intercept 12533 10221 20957 119310 28 596

(Standard emor) (1.420) {0.907) {2.118) (3.822) {(2111)

N = Not significant
Toxict = See Table 4 for individual plate evaluation

59 Dose! Mean * Standard Deviation Revertants/Plate
Test Article %) Plate TA1535 TA1537 TAS8 TA10D WP2uvra

Swedish Biofuel 5 0 u 1316 10£2 36T 9 126 % 10 4313
5 0.156 pl 134 8£3 29+ 7 143 % 10 3sts
5 0313 pl 1213 64 33+ 1 132+ 20 3ats
5 0.625 pl 104 513 32+ 9 135 10 374
5 125 i 119 814 31t 3 1201 26 3519
5 25 41 Toxict 2610 1191 13 304
5 5 pl Toxic Toxic Toxic Toxic Toxic

ANALYSIS SUMMARY

Levene’s test N M M M M

Dose response evaluated

via log log regression M M N N N

Slope -14.923 -5.589 -13.185 -31.809 -19.650

(Standard emor) (6.074) (6.654) {B.295) (19.231) (6.598)

Y intercept 13.538 5299 32053 136.386 41053

(Standard emror) (1.722) (1.285) (2.352) (5.453) (1.871)

N = Mot significant
Toxict = See Table 4 for individual plate evaluation

In the second experiment for mutagenicity, the dose levels for R-8, R-8 from algae, S-8,
and Swedish Biofuel were 0.156, 0.313, 0.625, 1.25, 2.5, and 5 pl/plate. Based on the results of

the first experiment, the dose levels for Amyris were expanded in order to assess potential
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mutagenicity and attempt to reach a cytotoxic dose with WP2 (uvrA). Therefore, dose levels
ranged from 0.0013, 0.0025, 0.005, 0.01, 0.02, 0.039 and 0.078 ul/plate for the Salmonella
strains (TA1535, TA1537, TA98, and TA100) and increased to 0.078, 0.156, 0.313, 0.625, 1.25,
2.5, and 5 pl/plate for the strain WP2 (uvrA). All testing was performed in the presence and
absence of MA containing 10 percent S9. The dose formulations at 5 ul/plate appeared to be
slightly hazy/cloudy when prepared. The statistical analyses for the experiment are presented
in Tables 10 through 14. Individual and mean plate counts are presented in Appendix G. No
statistically significant increase in the number of revertant colonies was observed with any of the
test substances, except for a slight increase seen with R-8 and TA1537 in the absence of MA
which was considered statistically significant (p < 0.01). Because this increase was so slight, at
its highest point <2-fold, within the historical range for the strain, and not reproducible, it was not
considered to be a mutagenic response or biologically relevant. Cytotoxicity was evident by
decreased revertant colony counts and/or thinning of the background lawn. Cytotoxicity was
seen with Amyris at doses =0.02 pul/plate (TA1535, -MA; TA98,-MA), =0.039 ul/plate (TA1535,
+MA; TA1537, -/+MA; TA98, +MA; TA100, -MA), 20.078 pul/plate (TA100, +MA), and 5 pl/plate
(WP2 (uvrA), -MA). Cytotoxicity was seen with Swedish Biofuel at 22.5 ul/plate (TA1537, +MA)
and at 5 pl/plate (TA1535, -/+MA; TA1537, -MA; TA98, -/[+MA; TA100, -/+MA; WP2 (uvrA)

-/+MA). No other signs of cytotoxicity were observed with the remaining test substances.
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Table 10. Statistical analysis of the first mutagenicity experiment with Amyris

59 Dosel Mean t Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA1537 TASE TA10D WP2uvrA

Amyris o 0 17 £2 14+ 1 23% 2 137 £ 26 24*8
o 0.0013 1515 113 BET 15914 NT
o 0.0025 pl 13%£5 12+ 4 2% 4 15512 NT
o 0.005 wl 14+3 111 16 6 139 £15 NT
o D.010 wi 114 Tx2 23+ 2 142 £12 NT
L] D.020 pl Taoxict T£3 Toxic 101 £10 NT
] D038 Toxic Toxic Toxic Toxic NT
L] D.O7E il Toxic Toxic Toxic Toxic 2814
o 0156 pl NT NT NT NT azt1
o D313 p NT NT MT NT K12
o 0.B25 pl NT NT NT NT 2K+3
o 125 NT NT NT NT 2+3
o 25 pl NT NT MT NT 24+2
o 5 ul NT NT NT NT Taoxic

ANALYSIS SUMMARY

Levene's test N M N M M

Dose response evaluated

via bog log regression N N N N N

Slope -1159.6 -7T49. 66 -537.24 -5446.8 -7.730

{Standard ermor) (397.96) {203.94) (596.59) (1382.9) {5.250)

' intercept 15.820 12.424 23.074 153.971 27.459

{Standard error) {1.333) {0.828) {1.999) (5.613) {1.350)

NT = Not tested

Toxict = See Table 4 for individual plate evaluation

M = Not significant
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Table 10 (continued). Statistical analysis of the first mutagenicity experiment with

Amyris
59 Dosel Mean £ Standard Deviation Revertants/Plate
Test Article %) Plate TA1535 TA153T TALS TA10D WP2uvrA

Amyris 10 o gl 184 1219 MES5 147 8 40+ 7
10 0.0013 pl 114 914 NE 2 121X 6 NT
10 0.00:25 pl 132 a2 B33 117113 NT
10 0.005 pl 11£1 9%3 ko Buall 111 6 NT
10 0.010 pl 1213 112 28t 3 122+ 9 NT
10 0.020 pl 112 131 Mt 4 137 8 NT
10 0.039 ul Toxict Toxic Toxic 133t 2 NT
10 0.078 pl Toxic Toxic Toxic Toxic 4011
10 0.156 pl NT NT NT NT 42+ 0
10 0.313 ul MT MT NT NT ZEN
10 0.625 pl NT NT NT NT 3/+-5
10 1.25 ¢ NT NT MNT NT oz 4
10 25 pl NT MT NT MT Mt 6
10 5 pl NT NT MNT WT 21%-2

AMNALYSIS SUMMARY

Levene's test M M M N M

Dose response evaluated

via log log regression M M ] N M

Slope -384 .27 430634 471.231 559634 -22. 4595

{Standard ermor) (268.19) (186.91) {417.03) (535.38) (2.151)

¥ intercept 13.850 9243 29.352 124238 39.819

(Standard emor) (1.088) (0.759) (1.692) (3.918) (1.901)

WNT = Mot tested

Toxict = See Table 4 for individual plate evaluation

M = Mot significant
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Table 11. Statistical analysis of the second mutagenicity experiment with R-8

59 Dosel Mean % Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA1537 TAOE TA10D WP2uvrA
R-& 0] 0 p 17x2 14 £1 23x2 137 £ 26 24 +§
i 0.156 pl 165 12+4 216 114+ 6 24+5
i 0.313 pl 15+3 12+3 3Dzx4 107 + 15 32+3
i 0.625 pl 19+8 12 £1 2534 107+ 5 2647
i 125 pl 15+1 16+3 x4 110+ 8 3BEE
i 253 p 14+2 15+4 23+3 115+ 18 M7
i) 5 pl 203 1F£2 27 x9 97 + 16 24x7
ANALYSIS SUMMARY
Levene's test M N M N ]
Dose response evaluated
via log log regression N 5 N M N
Slope 1.747 5458 1.229 -2r 01 -3444
{Standard error) (3.356) {2.1586) (4.346) (13.426) (5.735)
Y infercept 16.008 12475 23.970 120355 27398
{Standard error) {1.323) {0.850) (1.713) {5.293) (2.261)
5 = Significant {p=0.01) by specified analyses
M = Mot significant
59 Dosel Mean % Standard Deviation Revertants/Plate
Test Article %) Plate TA1535 TA153T TAS8 TA100 WP2uvrs
R-8 10 0 18+4 12+1 315 147+ 8 407
10 0.156 pl 19+8 162 314 157+ 10 31+3
10 0313 pl 16+4 163 35+6 152+ 8 M+3
10 0.625 pl 19+3 14+2 29+8 144 £ 25 32+8
10 125 pl 12+6 103 DT 131210 IBET
10 25 12+2 13+3 IT+1 130+ 13 318
10 a5 pl 1947 153 33+1 130+ 21 36+9
AMALYSIS SUMMARY
Levene's test M M N M N
Dose response evaluated
via log log regression M M N M M
Slope -3.218 -0.837 3463 -34.435 -0.683
(Standard ermor) {4.345) (2.556) {4.209) (11.544) (5.426)
Y intercept 17.474 13.863 31216 151.832 34535
(Standard emor) (1.713) (1.008) {1.6593) (4.551) (2.1339)
N = Mot significant
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Table 12. Statistical analysis of the first mutagenicity experiment with R-8 from algae

58 Dosel Mean t Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA1537 TA98 TA1DD WP2uvrh
R-B from algae 0 0 w 172 141 23+2 137 £ 26 24 +8
a 0.156 pl 151 12+2 2M1+2 111+ 9 33T
0 0313 pl 1526 145 22+5H 108+ 3 22+4
0 0.625 12+ 8 12+ 4 25+9 110+ 16 28%2
0 125 pi 135 111 15+3 10313 264
0 25 B0 hx2 18 £1 95+ 7 32+6
0 5 i 105 T3 22+86 99+ 2 297
AHALYSIS SUMMARY
Levene's test M M M N M
Dose response evaluated
via log log regression M M M N M
Slope -8.592 -10.751 -3.798 -35.838 5129
{Standard emmor) (3.497) {2.549) (4.268) {(12.011) (5.014)
Y intercept 15451 13.841 X2 169 119.770 26152
{Standard emmor) {1.378) {1.005) (1.883) (4.735) (1.977)
N = Mot significant
59 Dosel Mean t Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA1537 TAS8 TA1DD WP2uvrA
R-8 from algae 10 0 g 18+4 121 M5 147+ 8 40 7
10 0.156 pl 142 x5 Dx1 126+ 7 3z 2
10 0.313 pl 124 16+£2 26+4 130+ 9 i+ 4
10 0.625 pl 13+2 16+£1 n+5 13529 3g+ 3
10 1.25 ul 106 14+4 345 127 £ 19 M+ B
10 25 142 13£1 2F+5 146 = 11 3B +10
10 5 pl 122 14+£2 3MzB 119+ 8 k1 o
ANALYSIS SUMMARY
Levene's test M M N M M
Dose response evaluated
via log log regression M M M M N
Slope -4.1485 1.312 0951 -15.983 2573
{Standard ermor) (2.935) (2.632) {4.171) {13.241) {5.168)
Y intercept 14414 13.184 29529 138.861 36.193
{Standard emor) (1.157) {1.028) (1.644) {5.220) {2.037)
N = Mot significant
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Table 13. Statistical analysis of the first mutagenicity experiment with S-8

59 Dosel Mean t Standard Deviation Revertants/Plate
Test Article (%) Plate TA1535 TA153T TASE TA1DD WP2uwrh
58 0 0o gl g9+1] 14 +1 23x2 137+ 26 24+ B
0 0.156 pl 162 16+3 25%+5 116+ 18 28+ B
0 0313 pl g I 1216 x5 125+ 16 P B
] 0.625 pl 13+ 4 9+2 194 12513 NE 5
D 1.25 pl 152 12+2 20%6 12117 32+ 4
0 25 152 15+4 203 117 17 26+12
D 5 pl 14+£3 10+3 214 95+ 12 M+ 3
AMNALYSIS SUMMARY
Levene's test M M N M M
Dose response evaluated
via log log regression M M N N N
Slope 1.827 -3.398 273 -3 660 8910
{Standard error) (3.385) (2.989) {3.524) (13.751) (2.471)
' intercept 13.508 13717 22758 130.042 26.179
{Standard error) (1.335) {1.155) (1.389) (2.421) 2 157)
M = Mot significant
59 Dosel Mean + Standard Deviation Revertants/Plate
Test Article (2] Plate TA1535 TA1R3T TASE TA1DD WP2uvrA
5B 10 D w 14+4 12 £1 3+ 5 147+ B 40+ 7
10 0.156 pl 154 113 M+ 4 146 7 36+10
10 0313 135 1314 37T+ 4 160 + 17 39+ 9
10 0625 pl 12+£3 132 36+ B 155+ 6 21
10 125 ul 15+ 6 14 +2 36+10 153+ 9 33+ 4
10 25 W 13+1 13 1 33+ 4 139+23 0+ B
10 5 ul 103 16 £5 40+ 2 144+ 2 L+ B
AMALYSIS SUMMARY
Levene’s teat N N N N M
Dose response evaluated
via log log regression N N N M M
Slope -3.308 5.230 B.285 -13.334 -7.169
(Standard emor) (3.078) {2.158) (4.592) (10.102) (5.976)
Y intercept 14.072 11.604 33.526 153.555 37.259
(Standard emor) {1.214) (0.B50) (1.810) (3.983) (2.3586)
M = Not significant
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Table 14. Statistical analysis of the first mutagenicity experiment with Swedish Biofuel

59 Dosel Mean * Standard Deviation Revertants/Plate
Test Article %) Plate TA1535 TA153T TASE TA100 WP2uvrA
Swedish Biofuel 1] 0 p 172 14x 1 2313 13726 2418
0 0.156 pl 154 M5 2416 11516 28t3
0 0.313 pl 135 T 4 2512 10910 2518
0 0.5625 pl 183 0% 2 2317 12220 2ate
0 125 pl 193 10x 3 2218 155114 28t6
0 25 pl 13=5 9+ 2 224 139 17 273
] 5 pl Tozict Toxic Toxic Toxic Toxic
ANALYSIS SUMMARY
Levene's test M M N M M
Dose response evaluated
via log log regression M N M M M
Slope -1.4584 -4.902 4153 45219 5.328
{Standard emor) (5.086) (4.176) (5.895) {26.496) (7.202)
f intercept 16.363 11275 24225 119.624 25523
{Standard emor) (1.442) (1.184) (1.672) (7.513) (2.042)
M = Mot significant
Toxict = See Table & for individual plate evaluation
] Dosel Mean £ Standard Deviation Revertants/Plate
Test Article {%a) Plate TA1535 TA153T TASS TA100 WP2uvra
Swedish Bicfuel 10 0 1814 1211 3t5 147 8 407
10 0.156 pl 9x4 10x2 I1t4 147 = 24 35*9
10 0313 pl 155 115 33ts 133z 4 X3
10 0.625 pl 10x2 113 3412 123110 3rxsg
10 125 pl 11x3 10x2 IEt4 126 =10 ast4
10 25 p 1412 Toxict 2814 138z 9 33te6
10 5 pl Toxic Toxic Toxic Toxic Toxic
ANALYSIS SUMMARY
Levene’s test M M N M N
Dose response evaluated
via log bog regression M M M M M
Slope -3.981 -2.485 -2.917 -21.103 -6.209
(Standard emor) {5.654) (5-126) {5.660) {17.739) (7.284)
Y intercept 13.577 11.103 32737 140253 36.333
(Standard emor) {1.603) (0.99%0) {1.605) (5.030) (2066}
M = Mot significant
Toxict = See Table 6 for individual plate evaluation
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5.0 CONCLUSION

Amyris, R-8, R-8 from algae, Fischer Tropsch fuel S-8, and Swedish Biofuel were judged
to be nonmutagenic under the test conditions used in this study; therefore, the test substances

were determined to be negative in the bacterial reverse mutation assay.
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APPENDIX A. PROTOCOL AND AMENDMENTS
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VI

OBJECTIVE AND PURPOSE OF STUDY

The objective of this study is to evaluate the ability of five bio-based jet fuels to induce
genetic damage as detected by the Salmonella-E. coli/microsome assay.

The purpose of this study is to provide data relating to the test substance’s health effects,
environmental effects, or environmental fate testing regulated by the U.S. Environmental
Protection Agency (EPA). This study, therefore, will be conducted in compliance with
40 CFR Part 792, Good Laboratory Practice Standards (GLP). Testing procedures will
be consistent with the Office of Prevention, Pesticides and Toxic Substances (OPPTS),
Health Effects Test Guidelines, 870.5100.

MATERIALS AND METHODS

A.

Experimental Design

Route of Administration: Dissolved/diluted test article added to agar containing
test system.

Reason for Route: Standard route to administer test article to test system for
genotoxic evaluation of chemicals.

Design. A range-finding experiment will be conducted with the test substances to
determine a suitable dose range for the mutagenicity experiments. The range-
finding experiment will be performed with Salmonella tester strain TA100, in
presence and absence of a rat-liver metabolic activation system (S9), using three
plates per dose level, over a wide range of doses. For the mutagenicity
experiments, the test substances will be assessed in two experiments using five
tester strains in the presence and in the absence of metabolic activation, with three
plates per dose level over at least five dose levels (to be added by protocol
amendment). The test substances will initially be tested with 5% (v/v) S9 in the
S9 mix. Ifno clear dose-related increase in the number of revertant colonies is
observed with a test substance, a 10% (v/v) S9 mix will be used in the repeat
experiment. If a mutagenic response is obtained with a test substance in the initial
experiment with the 5% S9 mix, the assay will be repeated under the same
conditions.

Justification of Dose Levels Selected. The highest dose level to be used in the
range-finding experiment will be based on solubility or a dose representing 5
ul/plate. Dose selection for the mutagenicity experiments will be made to (1)
assess a potential dose-response relationship, (2) include at least one dose that
exhibits toxicity, or if a toxic level cannot be achieved, (3) contain a high dose of
5 ul/plate, the recommended maximum test concentration for a soluble
noncytotoxic test substance.
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Cytotoxicity Assessment. The test plates will be compared with the control
plates for their revertant count and for the condition of the background bacterial
lawn. Toxicity is estimated by several parameters: a substantial decrease in the
number of revertant colonies on the test plates, clearing or absence of the
background bacterial lawn growth, or formation of pinpoint nonrevertant

colonies.

Endpoints Evaluated. The actual numbers of revertant colonies observed on the
plates and the condition of the bacterial lawn growth.

Test and Control Substances

Test Substances:
Names / Lot Nos.:

Supplier:
Purity:

Physical Descriptions:

Storage Conditions:

Characterization of
Test Substances:

Solvent

Name:

CAS No.:
Manufacturer:
Lot No.:

Physical Description:

Storage Conditions:

Characterization of
Solvent:

Preparation of Dose

1) R-8 / POSF5469

2) Amyris / POSF5630

3) Swedish Biofuel / POSF5668

4) R-8 from Algae (Syntroleum/Sapphire) /
POSF5804

5) Fischer Tropsch (FT) fuel S-8 / POSF4734
Air Force Research Laboratory

Reported by Sponsor to be greater than 99%

To be specified in the final report

Store at room temperature, 15° to 30°C. Keep
containers closed tightly. Use and store these
materials in cool, dry, well-ventilated areas away
from heat, direct sunlight, hot metal surfaces and all
sources of ignition.

Characterization, identity, purity, and

stability of the test substances will be the
responsibility of the Sponsor and this information
will not be contained in the final report.

Dimethyl sulfoxide (DMSO)
67-68-5

To be specified in the final report
To be specified in the final report
Clear, colorless liquid

Room temperature, 15° to 30°C

Characterization of the solvent will be

obtained from the manufacturer's Certificate of
Analysis.

An aliquot of the test substance will be prepared in
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Formulations:

Characterization of
Dose Formulations:

Disposition:

Test Substance
Handling:

the solvent at a maximum concentration of 0.1
ml/ml. If the test substance is not soluble, it will be
gradually diluted until solubility is achieved. Once
the stock concentration is prepared, serial dilution
will be made from the initial stock. All dose
formulations will be prepared at room temperature
and mixed thoroughly on a mixing device (at least 5
seconds) to ensure homogeneity and adequate
solubility. Unless otherwise specified, dose
formulations not used on the day of preparation will
be stored refrigerated and protected from light.
They will be brought to room temperature prior to
exposure to the test system.

Assays to verify the stability, homogeneity, and
concentration of each test substance in the vehicle
will be the responsibility of the Sponsor and will
not be contained in the final report.

Unused bulk test substance will be returned to the
Sponsor. Unused dose formulations, not reserved
for dose concentration analysis, will be discarded
immediately after use in the test system.

The test substances and dose formulations will be
handled with the use of eye protection, gloves, and
a protective smock or laboratory coat.

Positive Controls without Activation

For Strains TA1535 & TA100: Sodium azide

CAS No.:
Manufacturer:

Lot No.:

Physical Description:
Storage Conditions:
Dose/Plate:

For Strain TA1537:
CAS No.:
Manufacturer:

Lot No.:

Physical Description:
Storage Conditions:
Dose/Plate:

26628-22-8

To be specified in the final report
To be specified in the final report
To be specified in the final report
Room temperature, 15° to 30°C
5 ng/50 pl

9-Aminoacridine hydrochloride
52417-22-8

To be specified in the final report
To be specified in the final report
To be specified in the final report
Room temperature, 15° to 30°C
50 ng/50 pl

32

Distribution A: Approved for public release; distribution unlimited. PA pending approval.



For Strain TA98: 2-Nitrofluorene

CAS No.: 607-57-8

Manufacturer: To be specified in the final report
Lot No.: To be specified in the final report
Physical Description: To be specified in the final report
Storage Conditions: Room temperature, 15° to 30°C
Dose/Plate: 5 ng/50 pl

For Strain WP2 (uvrA): 4-Nitroquinoline N-oxide

CAS No.: 56-57-5

Manufacturer: To be specified in the final report
Lot No.: To be specified in the final report
Physical Description: To be specified in the final report
Storage Conditions: Frozen, —20° to —10°C
Dose/Plate: 2.5 ug/50 ul

Positive Control with Activation

Name: 2-Anthramine (2-Aminoanthracene)
CAS No.: 613-13-8

Manufacturer: To be specified in the final report
Lot No.: To be specified in the final report
Physical Description: To be specified in the final report
Storage Conditions: Room temperature, 15° to 30°C
Dose/Plate: 2 ng/50 ul (TA98, TA100), 4 png/50 pl

(TA1535, TA1537) & 20 pg/50 ul

(WP2 (uvrA)) in the presence of activation
Characterization Characterization of each positive control
of Positive Controls: substance will be obtained from the

manufacturer’s Certificate of Analysis.

Solvent for the Positive Controls

Name: Dimethyl sulfoxide (DMSO)
CAS No.: 67-68-5
Manufacturer: To be specified in the final report
Lot No.: To be specified in the final report
Physical Description: Clear, colorless liquid
Storage Conditions: Room temperature, 15° to 30°C
Characterization Characterization of the solvent will be
of Solvent: obtained from the manufacturer's Certificate
of Analysis.
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C. Test System

Test System Justification. Microbial mutagenicity assays are capable of rapidly
detecting the mutagenic activity of many materials, including a wide range of
chemical classes. Many chemicals that elicit a mutagenic response in the
Salmonella assay have been shown to be potentially mutagenic and carcinogenic
to humans and laboratory animals. One advantage of using the procedure with E.
coli is that this strain has an A-T base-pair at the critical mutation site and thus is
sensitive to some agents that are not detected by the Salmonella strains. Because
microbial mutagenicity assays are short-term, sensitive, and reliable tests for
assessing mutagenic potential, their use for genotoxic evaluation of chemicals is
appropriate.

Indicator Organisms

Species: Salmonella typhimurium LT2

Strains: TA1535, TA1537, TA98, and TA100

Source: Dr. Bruce Ames, University of California, Berkeley
Species: Escherichia coli

Strain: WP2 (uvrA)

Source: National Collection of Industrial and Marine

Bacteria (NCIMB), Aberdeen, Scotland

Description of the Strains. The Salmonella tester strains have mutations in the
histidine operon, a mutation that leads to a defective lipopolysaccharide coat (rfa),
and a deletion that covers genes involved in the synthesis of the vitamin biotin
and in the repair of ultraviolet (UV)-induced DNA damage (uvrB). The rfa
mutation makes the strains more permeable to many large molecules, thereby
increasing the mutagenic effect of these molecules. The uvrB mutation renders
the bacteria unable to use the accurate excision repair mechanism to remove
certain chemically or physically damaged DNA and thereby enhances the strains'
sensitivity to some mutagenic agents. Strain TA1535 is reverted to histidine
independence by many mutagens that cause base-pair substitutions. TA100 is
derived from TA1535 by the introduction of the drug resistance transfer factor,
plasmid pKM101. This plasmid is believed to cause an increase in error-prone
DNA repair that leads to many more mutations for a given dose of most mutagens
(McCann et al., 1975). In addition, plasmid pKM101 confers resistance to the
antibiotic ampicillin, which is a convenient marker for detecting the presence of
the plasmid in the cell (Mortelmans and Stocker, 1979). The presence of this
plasmid also makes strain TA100 sensitive to some frameshift mutagens such as
ICR-191. Strains TA1537 and TA1538 are reverted by many frameshift
mutagens. Strain TA98 is derived from TA1538 by adding the plasmid pKM101,
which makes it more sensitive to some mutagenic agents (Maron and Ames,
1983; Mortelmans and Zeiger, 2000).
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The E. coli WP2 (uvrA) strain carries a mutation at the tryptophan allele, which is
an auxotrophic mutation reverted by base-pair substitution. The strain is deficient
in the repair of UV-induced DNA damage (uvrA) (Bridges, 1972; Green and
Muriel, 1976; Mortelmans and Riccio, 2000) and thus has enhanced sensitivity to
some mutagenic agents.

Test System Identification: The strains are analyzed for their genetic markers
and for the presence of the plasmid whenever
experiments are performed.

Culture Conditions: The indicator strains are kept frozen at -80°C in
nutrient broth supplemented with 10% sterile
glycerol. New frozen stock cultures are made from
single colony isolates. Cultures are inoculated into
50 ml Oxoid Nutrient Broth No. 2 (CM 67) and
allowed to sit unshaken for 2 to 4 hours, then gently
shaken (100 to 125 rpm) for about 11 to 14 hours at
37°C.

Identification: Plates are labeled with indelible ink to identify the
test substance, the strain, the dose level, and the
presence or absence of the metabolic activation

system.
Metabolic Activation
Supplier: Molecular Toxicology, Inc., Boone, NC
Description: Aroclor 1254-induced rat liver homogenate
preparation (S9)
Preparation: Liver enzymes are induced by injecting adult male

Sprague-Dawley rats with Aroclor 1254 (500
mg/kg) 5 days before they are sacrificed. The S9
consists of 9000 % g supernatant of liver
homogenized in KCI (1 g wet weight of liver to 3
ml of 0.154M KCl).

Quality Control: Dilutions from each lot of S9, ranging from 0.2 to
10% in S9 mix, were tested for their ability to
activate benzo(a)pyrene and 2-aminoanthracene to
intermediates mutagenic to TA100 prior to product
release.

Metabolic Activation The metabolic activation mixture (Ames
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Mixture: et al., 1975; Maron and Ames, 1983) for the
experiment(s) will consist of the components and
amounts shown below.

PREPARATION OF METABOLIC ACTIVATION MIXTURE FOR 50 ml

Ingredient 5% S9 Mix (ml) 10% S9 Mix (ml)
Rat liver S9 2.5 5.0
(Aroclor 1254-induced)

MgCl, (0.4 M) and 1.0 1.0

KCI (1.65 M) salts

Glucose-6-phosphate (1 M) 0.25 0.25

NADP (0.1 M) 2.0 2.0

Sodium phosphate buffer 25.0 25.0

(0.2 M, pH 7.4)

Sterile distilled water 19.25 16.75
D. Experimental Procedure

To a sterile 13 x 100-mm test tube placed in a 43°C heating block will be added:
(1) 2 ml of molten top agar

(2) 0.1 ml of indicator organisms (about 10® bacteria)

3) appropriate amount of the test substance

(4) 0.5 ml of metabolic activation mixture or buffer.

This mixture will be stirred gently, and then poured onto plates containing about
25 ml of minimal glucose agar. After the top agar has set, the plates will be
incubated at ~37°C for about 48 hours. The revertant colonies will be counted
after the incubation period; however, if the plates cannot be immediately
evaluated, they will be refrigerated at ~4°C until they can be counted.

Concurrent sterility, solvent, and positive controls will be performed with each
experiment. Sterility controls will include separately plating out each test
substance, metabolic activation mixture, and buffer. Solvent controls will be
performed for the positive controls and will consist of top agar, bacteria,
metabolic activation mixture or buffer, and 50 ul DMSO, the solvent used to
dissolve the positive control substances. The solvent control for the test
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substance, referred to as the zero dose, will consist of top agar, bacteria, metabolic
activation mixture or buffer, and the solvent/diluent for the test substance.
Positive controls will be performed with each strain and consist of top agar,
bacteria, metabolic activation mixture or buffer, and 50 ul of the positive control
substance.

E. Data Collection

Control of Bias. Bias is controlled by collecting data with an automated colony
counter when possible.

Colony Counting. The revertant colonies will be counted using an automated
colony counter, Sorcerer Image Analysis System (version 2.2) and the data
managed through the Ames Study Manager (version 1.21), both manufactured by
Perceptive Instruments (Suffolk, England). When accurate counts cannot be
obtained (e.g., because of precipitation on the plates), the colonies will be counted
manually using an electric probe colony counter.

F. Evaluation of Data

Criteria for Valid Assay. An experiment is considered valid when solvent
controls are within + 10% of historical limits for spontaneous revertants, when
positive control mutagens elicit a positive response (> 5-fold increase over the
mean value for the solvent for the respective strain), and when there are at least
three nontoxic dose levels (mutagenicity experiments). When experimental plates
and sterility control plates indicate gross contamination, the results are not
considered valid and the experiment is repeated. In addition, whenever
experiments are performed, the strains are analyzed to confirm their genetic
markers and the presence of the plasmid. If anomalies exist, the experiment is
repeated.

Statistical Methods. (1) Means and standard deviation will be calculated from
the individual plate counts; (2) Levene's test (Levene, 1960) will be performed to
determine if a significant difference exists among treatment variances; (3)
treatments will be compared with controls by using a one-tailed Dunnett's t-test
(Dunnett, 1980) and within-levels pooled variance; and (4) evaluation of dose-
relatedness for all treatments will be made by regression analysis (Draper and
Smith, 1981) of revertant counts versus the log of the concentrations (to allow
inclusion of the zero dose, 1 will be added to the dose before calculating the log).
The significance of the regression will be tested using a t-statistic.

Criteria for Interpretation. The following criteria will be used as guidelines for
the interpretation of the data; however, the conclusions of the study will be based
upon the Study Director's evaluation and interpretation of the data.
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Positive. A test substance will be considered a mutagen when a reproducible
and statistically significant (p < 0.01) increase in revertants is observed at one
or more dose levels. A statistically significant (p < 0.01) dose-related increase
in the number of revertants will also be considered a positive response.

Negative. A test substance will be considered a nonmutagen when the values
for the dose levels are not reproducible or significant or when there is no
statistically significant dose-related increase in the number of revertants.

Inconclusive. When a test substance cannot be identified clearly as a
mutagen or nonmutagen, the results will be classified as inconclusive.

VII. REGULATORY COMPLIANCE

A.

Good Laboratory Practice (GLP) Compliance

This study will be conducted in compliance with 40 CFR Part 792, Good
Laboratory Practice Standards (GLP), with the exceptions that the
characterization of the test substances (identity, purity, and stability) and the
supporting analytical chemistry of the dose formulations will not be provided to
the testing facility as this testing will not be performed by the Sponsor nor the
testing facility.

Standard Operating Procedures

All operations pertaining to this study, unless specifically defined in this protocol,
will be performed according to the Standard Operating Procedures of the
laboratory, and any deviations will be documented.

Protocol Amendments

All changes in or revisions of an approved protocol and the reasons for them will
be documented and signed and dated by the Study Director and the Sponsor's
Representative. Amendments will be maintained with the protocol. Verbal
approval for changes in the protocol may be granted by the Sponsor's
Representative, but a written amendment will follow.

Retention of Records and Study Samples

All raw data, the original protocol and final report, relevant documents, and
records specific to this study are the property of the Sponsor and will be stored at
SRI International, 333 Ravenswood Avenue, Menlo Park, CA 94025. All records
will be maintained for at least 10 years. At the end of the retention period, the
Sponsor will be contacted regarding further disposition of these records. Wet
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specimens (e.g., colonies in agar) and samples of the control substances are not
required to be retained.

VIII. REPORTING

IX.

The final report will describe the study design, procedures, and findings and will present
an analysis and summary of the data followed by the conclusions derived from the
analyses. A draft report will be issued prior to submission of the final report.
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APPENDIX C. HISTORICAL VALUES FOR SPONTANEOUS REVERTANTS AND POSITIVE
CONTROLS

(Note: Historical dataincludes GLP studies conducted at SRI International
from 1/05 to 3/10)
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TAl1535

TA1537

TASE

TALOD

WEFMnrld
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TAl535

TA1537

TASE

TALOD

WFhnrd

TAI535

TA1537

TASS

TAILGD

WEFhnrd

Spontansons
Revartants
5-35
1-20
10 -45
o0 - 210
10 - 50
Pozitive Control
sodinm amde
S-ammoacndine
Y-mirofluorena
sodim azde
4-Miroqunolme-
M-pxade

2-anthramme

HISTORICAL VALUES
FOR SPONTANEOUS REEVERTANTS AND POSITIVE CONTROLS

59 (%a)
0

o

o
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DiozePlate Eange

Fus T80 - 26E0

50 uz 108 - 800

Sus 640 - 2791

Sug 360 - 2630

25pg 1285 - 4511

4ug 215-652/180-500
4ug 263-920,/225-710
Zug 2635-3905/805-2790
Zug 1065480001 005-3085
20ps 225.920/140-775
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APPENDIX D. INDIVIDUAL AND MEAN PLATE COUNTS:
RANGE FINDING EXPERIMENT WITH FIVE JET FUELS
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Table A-1. Amyris plate counts

Smudy Wame: G343-10 (Anmymis) Srody Code: G343-10 (Anmyes)
Experiment Range Finder G343-10 (Amyriz POSF5630) Cate Flated: 232010
Aszzay Conditioms: Plafe incorporation assay Date Counted: 352010
Without metabolic activation
Smain Cooponnd Dipaa lewel Maan Standard Ratio Indnvidual revertant
perplaie  reveramz = Dieviation treated caloary coumis
per plats solvent
TALN Amnris (POSFS0) 0156l G50 a5 a6 55H T4H 86H
0313l 4.3 g a6 5TL49L 871
0.625 pl Jr.r e ] S3LHLE6I
125l 0.0 g al O0LOLOI
15l 0.0 (X a0 OLOLOI
5ul 0.0 (] a 0LOLOI
DALS0 1143 440 118 110, 115
Untreated Contral 1281 114 134, 109, 130, 129, 139
TALH 3a Sus 1517 354 133 1495, 1549, 1488
TALM DALS0 - 10%TF 127 as 117,82, 108
Eey to Posigve Contmols Fezy to Plae Postiix Codes
LA Sodmm Amnde H Thinninz lawn
DINERD Dtimethyl Sulforids I Finpaint colondes

With metabolic actvation (5% 5-9)

SImain Compound Diosa level Maan Standard Batio Indnvidual revertant
perplaie  reveramss  Deviation treated calomy coumis
per plate slvent
TALM Amyris (POSFSE30) 0156l 40 i az B5H TRH.80H
4313 0.0 lag oy L TSL T4
0.625 0. (g ag OLOLOI
1.25pd 17 248 ae SLOLOT
15ul 0.0 (X ag OLOLOI
Ful 0.0 0 ap O0LOLOI
DALSD 1280 18 134,127,131
TALDND AN [Sha 59) ue 47083 2618 .8 5000, 4574, 4841
TALM DALS0 (+550 - 1447 13 1l 142, 126, 146
Eey to Posinive Contrals Fizy to Plae Postfix Codes
2AN (5% 50 I-Amimeaniracens (5% 59 H Thinninz lawm
DINERD (=54 Camethy] Sulfomide +50 I Pinpaint coloniss
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Table A-2. R-8 plate counts

Study Name: G343-10 (B-5)

Expeniment Ranpe Findar G343-10 (R-§ POSEFS469)

Study Code- G343-10 (R-E)
Date Plated: 3.3/2010

Azzay Conditions: Plags incorporation assay Cuae Coumed: 3/5/2000
Without metabolic activation
Simin Componmd Dipsa level Mean Standard Ratip Indnvidual r=yertant
perplaie revermmiz  Dleviabion reated calomy counts
per plais sobvent
TALW B8 (POSE=46%) 01536 pul 1037 | aa 105 M. 96N, 110N
0313 pl 1153 1] i 15 W, 121 N, 120N
0,625 pl I3 ] aa 113M 98N, 102N
125 pl 577 44 a8 BiN 85N 93N
15p BLT ITg a8 TN IIIN B3N
Ful 510 I12] a7 BI N, T2N. 96N
DALSOD 1143 44 118, 110, 115
Unireated Conirol 128 ] 114 134,109, 130, 129, 139
TALM 54 Spz 1517 334 132 1485, 1549 1488
TALW DALSO - 1057 17 aa 11792, 108
Eey to Posigve Comizols K=y wo Plarz Posiiix Codes
54 Sodmm Axge N Hormal backpround lawm
Divs0 Dimnertiyy] Sulfondde
With metabolic activation (5% 5-9)
SR Compaoramd Doz level Mam Standard Rario Indnvichml reventant
perplate  reveramt=  Deviabion treated calomy counts
per plaie sobvent
TALM B8 (POSE=46%) 0156 pl 11a7 186 aa 119M 97N, 134N
0313 pl 1187 I ae 116 M, IDE M. 132N
0,625 pl 1193 ol ae 117N 128N 113N
125 pl 1087 45 a8 113W, I N, 109N
15l 1113 I1im as BN 1NN 121K
Ful 1111 154 ae I8N 98N, 12BN
DALSO 1280 18 134, 127,131
TALM AN (584 59) L 4708 3 2618 3458 5000, 2574, 4541
TALW DALS0 {+35) - 1447 23 11 142 146, 144
Eay vo Posigve Comizals K=y wo Plarz Postix Codes
AN (5959 2-Amumcanthracens (3% 59) ] Hormal backpround lawm
DIvES0 [(+59) Cemethy] Sulfowide +58
55
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Table A-3. R-8 algae plate counts

Srudy Wame: G343-10 (B-E alzas) Sody Code- G343-10 (B8 alzae)
Expeniment Banpe Finder $343-10(B-3 from alzae POSFE504) Cate Plated: 332010
Aszzay Conditions: Plass incorporation assay Cuage Counted: 3/52010

Withour metabolic activaton

Smain Cooporand Dioss level Msan Standard Patie Individual revertant
perplate  reverfamtz — Diesdation treated coloary courts
per plars sabvent
B-& from alzae cE 1 - - o - =
TAlK (POST804) 0.156pl L 5.8 ae TH, 01N, 108N
0313 pl lore ig ae 105 W, 100N, 98N
0625 pl Bag il a5 100 M. 91N, 0N
1.35pl 1038 & aa TN 84N, 14N
15pl sq ja a5 QAN 00N B3N
Ful mr ¥ ae IWSPN. 93PN 100 PN
DALS0 1143 44 118,110, 115
Unireated Comtrol 1182 14 134 108, 130,129, 139
TAlM 5A Fug 1507 334 112 1405, 1544, 1488
TAlM DALS0 - J05T 127 aa 117,82, 108
ey to Pecitve Confrols Ea=y to Plate Postiix Codes
54 Sodrom Azde N Mol backproumd lawn
Dm0 Timetiny] Salfordds B Precipitaie seen o odl liks droplets

With metabolic activation (5% 5-9)

Smain Componand Diose Jevel Maan Standard Hatio Indnvidual revertant
perplaie reveramts  Dewiation treated | colomy counts
per plae salvet
E-& ﬁﬂmﬂkiﬂ' T | 1 ] ag g 0EN 115 115N
TAlM (POSFS804) 0156l a3 a i QB N, 115W, 11512
0313l 1150 14 a9 S W, 131N, 109 W
0.625 pl 1183 v aa LONW, 112N, 126 W
1.25pul 1138 17 10 TN 1IN 14N
15l 10g.8 Iar o8 108 W, 102 W, B¢
Sl B3 111 a7 4PN ATPH, 82PN
DALSOr 1188 18 134, 127, 131
TALl TAN (504 599 Jug 475 il 8 6.8 5000, 2374, 4541
TALK OISO {(+559) - 1447 13 11 142, 146, 146
Eay to Positve Controls Ezy 1o Plarz Postix Codes
AN (5% 59 I-Amemeanthracens (5% 59) N Nomal back mround lawn
DM (=54 Dannethy] Sulfoaside +56 e Precipitaie seen as ol like droplets
56
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Table A-4. S-8 plate counts

Soucdy Mame: G343-10 [5-8)

Expeniment Range Finder G343-10(5-5 POSF4734)

Aszzay Cooditions: Plats incorporation assay

Stady Code- G343-10 (5-B)
Carz Plated: 37372010
Diate Coumted: 3/52010

Without metabolic activation

Smain Componmnd Dipsa level Mean Srandard Rarin Indnnidual reveram:
perplaie rewermmz  Dieviabion ireated colomy cours
per plaiz sobvent
TALM S8 (POSTATM) 156 pd 13 138 a9 MH 21N MN
313 pl 1120 14 10 13K, 1III K. 112N
0625 pl 1080 i a9 1NN, SN, 105N
1.25ul 1033 a0 ae 12N, M M, 84N
15l 587 4.7 a8 B3N BTH. M N
jul my 7. ae 91N, 100N, 1060
DALS0 1143 44 118 110 115
Unireated Contral 121 114 134, 102, 150, 129, 139
TALM s4 Sue 157 334 E B 1495, 1549, 1438
TALM DAL50 - Fria 1.7 ae 117,82, 108

Fey to Posigve Comizals

K=y to Plarz Postiix Codes

5A Sodmm Ande N Hormal backpround lawm
D=0 Timetiy] Sulfonide
With metabolic activation (5% 5-9)
SIam Compound Dipsa level Miean Smandard Rano Indnvidual reverant
perplaie rewermmiz  Dieviation ireated calomy coumz
per plae sobvent
TALM 58 (POSFATM) 155 pl 1M1 e i 113M, 1301, 136 4
0313 pl 1314 I3 1l 132M, 141N, 119§
0,625 pl 1333 125 i 119W, 139N, 142 N
135 pl 1524 Il 1 N 134N 121N
15ul 1303 150 i 13N 145N, 115N
Ful 12440 52 1 117N 127N, 118N
DALSO 1184 18 134 127, 131
TALM AN (584 59) Ius S0 2618 4.8 5000, 2574, 4541
TALMH DALS0 (+59) - 1447 13 11 142, 146, 145
Eey o Posigve Comimols Eey to Plarz Postix Codes
AN (5% 590 J-Amumcaniracens 5% 59 N HNormal backpromd lawm
DM (+59) Cramethy] Sulfoxide +58
57
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Table A-5. Swedish Biofuel plate counts

Sowdy Wams: 343-10 (Swedish) Snady Code: G343-10 (Swedish)
Espeniment Fanpe Fmder 5343-10 (Swedizh Biofuel POSES668) Dtz Plated: 332010
Azzay Condirions- Plate incorporation assay Diate Counted: 3/32000
Without metabolic activation
Simain Componnd Dipsz lewel Maan Standard Rarip Individual reserizme
perplate  revamo:  Deviaboo meated ! colomy counts
per plate solvent
Swedizh Biofosl i i G Lo ]
TAlM (POSFS668) 0156l 1 Jdl a9 123W, 93N, 08N
0313l lpar 5] 10 15N, 105N, 119
0.625 pl L 43 a8 QAN SN 0N
1.35 ul 1187 116 10 132N 111N, 113
15l 1113 145 1o BN, IM4N 115N
5 ul 413 I05 a7 WMHMHEH
DALS0 1143 40 118 110, 115
Untreated Control 1282 114 134 108, 130,129, 130
TAlM 54 Sug 1anar 334 132 1495 1548, 1482
TAlM DAL50 - 057 137 ae 117,92, 108
Eey to Pogigve Comimols Eey to Plae Postix Clodees
A Sodrm Azde N Homma] hack pround lawn
DME0 Thimetiny] Sulfeeds H Thimning lawn

With metabolic activation (5% 5-9)

Semain Compound Dipze lewel Mean Standard Rari Individual reverms
perplate  reveramis  Dheviation reated colomy coums
per plare solvent
Swedish Biofod 8l 178 4T 1 TR 1AL N 131
TALDD (POSFS668) 0156 pl 1288 I4 i 12N 14 KM 151 H
0313 1327 5.1 i I8N, 135 M. 12N
(625 pd 1337 121 PR 43K, 135K, 10N
1.25pl 1307 Iog i MM 13N 17N
15ul lar 23 ae 117K, 115K, 100
Ful 1108 154 ae 102H 100H 128 H
DALS0 11848 Fil 135,127,131
TALM AN (58 559 Jue 47083 2618 348 5000, 4574, 4541
TALM DALE0 (+55) - 1447 13 11 142, 146, 146
Fay to Posigve Comimols Eey to Plare Postfix Codes
2AM (5% 580 J-Amuncanitracens (5% 500 N Homnal hack pround lawn
TiMS0 (=58 Cametiry] Sulfoside +58 H Thinninz lawn
58

Distribution A: Approved for public release; distribution unlimited. PA pending approval.



APPENDIX E. INDIVIDUAL AND MEAN PLATE COUNTS:
FIRST MUTAGENICITY EXPERIMENT WITH AMYRIS, R-8, AND SWEDISH BIOFUEL
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Table E-1. Amyris plate counts

Study Nama: F343-10 { Armyms) Smdy Code: G343-10 (Amyris)
Exparimant: 15t Mumgsmicity: 3343-10 Positive Controls Diats Plated: 3162000
Aswxy Conditions: Phite intorporation asay Dlaie Counsed: 37182010 to 3TH2010

Without metabolic activation

Simain Compound Dose laval Nlgan Standand Bzie Individual revertant
paplae revematn | Devisbon mamd calomy cowst
par plam tobramt
TALS35 54 Spg ke P lada 2075, 1850, MIEE
TALISIT oAy sl o ML 437 ¥ 175, 253, 184
TARE INF Jpg FFELTY FRuLE, [k 1637, 1313, 1127
TALBD 54 ipg ITELT LR 8.2 18£5, 1728, 1732
WFEluwA AN Lipg 2ien T 2480 [ ey H09E, 2434, 1950
TAL335 DALSD = I17 FE 1.4 10,14, 14
TAISEY DRSO = 3 14 0 3.7, 10
TARE DALZO = 243 i A4 23,30,15
TALBD DALS0 - 1213 " L 131, 116,123
WEPImwA DRSO - A 4 e 34.30, 28
TALS3S 54 ipg A L HLy 783, B11, 950
TASE* INF ipg Mg Ly 418 TH), 697, B4
TALS35* DAIS0 . L L wy 5. 10,9
TASE" DALS0 — TE7 ij .4 12, 16,18
Euy to Posxire Comirols Esy to Plats Postix Codes
54 Sodiam Aride N Norma] background lamm
A4 -Apvinpacriding Epdrochloride H Thinning lawm
INF I-Nimofluorane I Pinpoint colonies

4NQ0 +Nrmoguineline N-cxdds

DALZ0 Dimethyi Sulfoxide

. Controly for the m-wat ca 3723710 dae o ax mwmScient ousaber of nomtoxic doss
levals

With metabolic activation (5% 5-9)

Struin Compound Dosa laval Mgan Standand Baiic Individual revertant
parplalm revermnts | Devdacion meand caloay cowm
par plat solwemt
TALS3S AN (5% 55) 4pg o 420 I 413,427, 349
TALSXY FAN (5% 59} 4pg 4773 473 4.2 I15, 403,424
TA#E AN (5% 58) Ipg 23Ty 4447 [ IOEE, 27H, 1956
TALISD TAN (5% 5F) Ipg Epe 4] 2 n? 40650, 3628, 3497
WEImA AN (5% 55) g kU g i 328, 521,474
TALZ35 DRLS 0 (55) - T il [ g, 12,10
TALSXY DALS O (759) = 4.7 48 (LR 14, 5,10
TA®E DALS 0 (=559) = E LI 11 Lo 33.37.33
TALISD DAISO (=55 - 413 ELEY L 119, 143, 163
WEInwA DALS O (55) B A ¥ i iz 30, 40,22
Eoy to Positive Comtrols Egy to Plats Postiix Codos
AN (3% 59 2-Aminpastheacans (3% 55 N Norma] background lamms
D50 (+53) Chimethyl Sulfoxeds =59 H Thinnimg lawn
60
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Table E-1 (continued). Amyris plate counts

Study Wame: 5343-10 {Azmymiz) Sindy Code: G343-10 {Anmyris}
Exparimant: 15t Mumgeicity: 3343-10 (Amyris POSFS630) Diase Plared: 3162000
Asayy Conditicns: Phie moorpomation asay [t Counted: 371872010 to 371573010

Without metabolic activation

Sitradn Compommd Doss laval Mean Standard Eatio Indtvidnal revertant
paplae et Deviabton meated caloay cownts
par plam wobwemt
TAL=25* Amyrs (POSF630) 0.0013 nl 1.3 43 L2 107,165
00025 pl 117 i3 1.3 8,9 1B
0.007 ul Ry xf r2 14, 11, 14
001 gl 1ig 1w 1.3 12N 15N 8N
002 pl o i 1.0 I12H §H,%H
0.03% ul .7 Xy .8 EH.6H.11H
DRISD L | 7129
Tnirexted Comirel LE L7 T.12,9,10,5
TALSXY Amyris (POSFRE30) 0007 ul o i3 R 1@, 5 11
0.01 pl .7 b [ By 8,10,3
002 el ad i1z e 4H.5H. 10N
0.03% ul LT r L o JH.EH.MOH
0.078 ul A 1 L IH.3H.5H
0.156 ul L I3 o lH.0H,3H
DRSO ik i 8. 14,10
Cnirexted Conirel a2 e 13,8, 7,12, 14
TA#E* Awyri (POSF3E30) 00013 pl 213 fii i3 18,12, 33
0.0025 pl T 4 1 1%, 18, 26
0.007 ul L] L7 1.0 26,15, 14
001 plt Iip L7 i 12N, 12N, 15N
0.02 el 153 4 e 19H I6H 11 H
0.039 ul 15 L7 i 12H 15H, 12 H
DASD L L 1E 14,22
Unireated Conirel L 44 12 23,20, 1K, 17
TAIGD Ay (FOSF>E30) 0.007F ul T i 1.0 104,121, 83
0.01 pl 123 17 1.0 127, 104, 106
002 el yra 11 R BFN,9TH, 100N
0.03% ul SO i a8 T4H.®1H 102H
0078 ul 4 7 e BSH.66H T2 H
0.156 ul 453 fd LR TEH,E9H BR H
DALS0 T i 106, 119, 104
Tnireated Comirel 1374 1 143, 124, 164, 120, 136
WEIlmrA Amyris (POSFRE30) 0007 ul 263 i .8 39, 22,27
001 pl 204 13 iy 28, 19, 33
002 el 2 i3 L& 28,23, 30
0.03% ul A &7 e 23, 41,27
0.078 ul 24 il i 213, 33,37
0.156 ul 2 LT L& 12H,26H, 339
DALS0 317 A7 18,44, 31
Cnirested Ceontrel k! ) 4 23,30, 38,30, 19
Eay to Plats Postiix Codes
¥ Strains re-tested writh differsat dose levels on 3723710 des to an mmBcieat H Mormal background lewm
mzmbar of nontxic dods levals H Thinning lawn.
I Pizpaoint colonins
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Table E-1 (continued). Amyris plate counts

Study Nanwa: G343-10 {Azmyris) Smdy Coda: G343-10 (Amyms)
Experiment: |5t Mumgemicity: $343-10 (Amyris POSFS630) Diate Plated: 2162010
Asay Conditions: Plhibe incorporation asay Diie Counted : 37182010 10 3192010

With metabolic activarion (3% 5-9)

Strain Compound Dioss lavel Alzan Standard Eatic Indrvidual revertant
paplain  rewvetnnt  Deviabon teamd!  colemy commis
el plam sobvemt
TALS3S Amyris (POSFF630) 0007 ul Jid 47 8 3.4, 12
0.01 pl wF iz L8 5. 16,8
0,02 pul L 13 s [0W. 4N, 5N
0.03% ul i L7 e iHSH5H
0078 ul . L [E I0H SIL4IE
0.156 pt 7 ! R GH JH.9H
DALS0 127 Ar 11,8 19
TALS3T Awmyrs (POSFF630) 0,005 ul L& i35 o8 .1
0.01 pt LA L7 e .85
0.02 pl r? e oz EN.TH.EN
0.03% ul L L o8 12H 5H, TH
0078 ul i L7 e JH.8H.5H
0.156 ul 6l 42 e IIH3H3H
DRI Tl =1 8. 11,11
TASE Amyriz (POSFF630 0007 ul ENE L L& oy 34,34, 23
001l are 13 iy 15,20 38
0.02 I k- e 15 [F.] 33,26, 27
0039 ut 275 LI e 19N, 19N, 19N
0078 ut £l Ry 21 L8 JOH. 29H 33H
0.156 pb 207 I3 e ISH XH IEH
DALS0 Ad s L& 33.30, 46
TALND Awmyris (POSFE630) 0007 ul PR 2 14 157, 103,134
0.01 gl 1317 1T 1.4 131, 115, 142
0.02 el IET e oy 11, 126 W, 111N
0.03% ut JORT T 8 [13H 9BH, 109 H
0078 b gLy il iR 00 113H 88 H
0.156 pt 103 41 o8 [OSFL SEEH, 100 H
DALSD 1280 A 117, 131,136
WEIluwA Amyris (POSFF630) 0007 ul AT i 7 18,335, 33
0.01 pl LT e o 44,213,212
0.02 ul £ rbry i3 o 30,34, 34
0.03% pl ERedl ) L o8 38,33, 23
0078 pb LLE ) i3 (] 33,37, 30
0.156 pt 1A el . ITH.IEM, 33N
DALISD 427 > 43,45, 20
Ewy to Plate Postiix Codes
N Norma] background lram
H Thinnizg lawn
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Table E-2. R-8 plate counts

Study Nama: (:343-10 (B-B) Emdy Code: GF43-10 (E-8)
Experizsent: 15t Mumgenicity: G343-10 (R-8 POSFS460) Dzt Plated: 3162010
Ay Conditions: Plate iscorporation asary Drate Connted: 37182010 b0 3718010

Without metabolic activation

Sirain Compound Doss leval Alsan Standard BEatio Indrvidual revertant
pear plate revermmats  Deviatbom meatd | calomy coents
par plam wobvent
TA1535 E-& (POSF46W) 0.156 pl &7 L o7 8.4, 14
0313 ul I LT 14 12, 15,13
0625 pl I Lz ) 12, 8,29
1235 pl 147 LI 132 10, 14, 20
15l 147 i5 1.3 15, &, 1B
Sl T4 L 1.2 16N, 15N, 14
DRIS0 1313 47 7. 18,14
Unireated Comiral 142 if 1119, 14,15 12
TAL537 E-§ (POSF46W) 0.13& ul i £ e 1% 5,10
0313 ul | L1 7 3, 512
0625 ul i L4 R 11.4,12
125 gl e i 7 LT
15l i3 I3 i 354
gl 3 ! (LR 4N.EN.TH
DRSO e £ 8, 14,10
Unirested Comiral I 19 10,5, 7,12, 14
TARE E-5 (POSF3468) 0136 ul 240 At 14 20, 13,29
0313 pl 254 i & ) 13,19, 1%
0625 ul ki ) i 1.2 25,18, 1%
125 pl I87 EN L 18,12, 1§
1.3 14.0 L7 I 16, 19H, 19
Spl I L) 1.0 2N I5H, 12H
DRIS0 a7 if I&, 14, 20
Uniresied Comirel 2o e 18, 15,18,1%9.33
TALID E-5 (POSF6Y) 0156 ul I3 i 1o 123, 108, 163
0313 ul i 8y EE | 1.0 112, 103, 109
0625 pl FEITNT 1rg (iKY 105, 90, 04
125 pl FIICHT ip 1.0 108, 111, 103
25l P FER 1.0 1040, 104, 126
Sl 1og i 1y Lo SN, 106N, 126 N
DRSS s ¥ L 104, 119, 104
Unireated Comirel 1574 Iry 143, 124, 164, 120, 136
WFPImA E-§ (POSF46Y) 0.156 ul f b 1w 1.0 41,19, 38
0313 ul LN is g 19,33, 26
0L625 ul a7 i oy 44, 19, 33
1235l 24 fid 8 31,19, 1%
35l ELE r..1 1.0 33, 30, 42
Sl LW .8 IZH.I1N, N
RIS L iy 5T 18,4, 32
Unirested Comiral A3 T4 13,3, 38, 30,19
Ewy to Plate Postix Codes

N Normna] background laam
H Thinning lzmm.
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Table E-2 (continued). R-8 plate counts

Study Name: G343-10 (BB

Exparimant: 15t Mumgsnicity: G343-10 (R-8 POSFS4:60)
Asway Conditions: Phite mcorpomaticn asay

Smdy Cods: G343-10 (B-8)
Diate Platad: 3162010

Date Counted: 37182010 to 37152010

With metabolic activation (5% 5-9)

Strain Cempommd Doss laval Mizan Standard Eatic Indtvidual cevartant
paplate  mevertants  Diewizton meawd ! colomy comnts
] solvemt
TALS2S B35 (POST6R) 0.156 ul i L7 7 B ILE
0313 pl az A s B1.5
0625 ul {13 EF 1.4 14, &, 15
125 pl ny A% (R B 14,7
2.5 pl Tiw ip LR E. 11,14
Spl il | 47 1.4 16H, 148, 2N
DRSO {17 L7 11,8, 19
TALS3T B3 (POST6R) 0.156 ul Ii3 45 1.3 10, 19,11
0.313 ul L & 2 [P 1.7
0623 pi 30 4.4 )2 14, 15,7
125l 1o i '8 11,8, 14
25pl wi el iy B.7.12
pl n ¥ (R 4N 11N 14N
DRSO ol Ll E 1311
TA®E B (POSF68) 0.156 ul 267 A in? 5 X3 39
0.313 ul AT i iy 18,19, 37
0627 ul Lk T8 (R 18,30, 41
125 pl Lr by FL e 30,35, 33
25l A0 Lh (R 3@, 30,31
Sl 29 AL (R ITH.ITH. H#N
DRSO L L 33,30, 46
TALND E5 [POSF46R) 0.156& pl v g iy (R Loz, 86, 100
0.313 ul I 1T (R 124, 101, 10%
0627 ul 114 i e 121,113, 10%
125 pl SO 1xd 8 1oz, 111,87
25pl Rt 11¥ F 14, 86, 121
Jpl Ta53 4 4 B3N, 113M, 98
DAISD 1280 W 117,131,136
WElmwA B3 (POSF6R) 0.156 ul LT by fid o 38, 17,27
0.313 ut 73 r L i 3@, 27,23
0.625 ul 200 L7 7 30,27, 30
125 pl L iy i (R 33, 26, 40
2.5pl L | i iy 35,33, 44
pl LY i o ITH. N, 3TH
DALS0 417 i 43,43, 40
Egy to Piate Portix Codos
N Mormal background laas
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Table E-3. Swedish Biofuel plate counts

Study Nama: G343-10 (Swedish) Smdy Code: E3H3-10 (Suedik)
Exparimant: 15t Mumgamicity: G343-10 (Swedish Biofuel POSFS668) Dot Plated: 3162010
Asway Conditicns: Phite mcorporation asay Date Counted: 37182010 to 37102010

Without metabolic activatdon

Strain Compound Doselevel | M Srandard Faic  Individual revertant
paplaie mvwtan  Dewizbon tmawd !  colomy comnt
par plam wobramt
TARIS3S ;ﬂﬁi"‘:&ﬂj - 0.156 ul 143 i 1.2 12, 1913
0313 ml 91 LB [} 7.5, 16
0.625 ui 1id 4 o 15,11,7
1.25pl 9.1 15 ] 11,5, 12
3.5l &5y F i TH,ILH.EN
Jpl bl | E ) [LR] 4H 8H 10H
DRSO el | 4T 7. 15, 14
TUnirested Comiral oy if 11,19, 14, 15, 12
TA1S37 ?m“‘“ﬂ:mﬂ“*"] " p1s6ul  Jar L2 0 101210
0.313 pt il K [ 10,7, 8
0.625 pl &1 i3 [} ] 15 E
125 pl L i (iR ] 5. 4. 6
25pl i 7 L] iLa AN 10N, TH
1 F I | (| 2 i
Jpl 1H 1H 4H
DAISD iy X! 8 14,10
Unireated Conirel e x9 10, &,7, 12, 14
TASS ?m";!'mmj - 0136ul 290 T L5 318,22
0.313 pt LT A 1.2 26 18, 18
0,625 ub 191 I3 1.2 LE 20,20
125pl 2L LF 1.3 1'%, 23, 25
25pl el iy L4 2TH, 10N, 14N
d4.7 L ny 1 1 ; E
Spl I1H I8H,15H
DRSO 67 1} L&, 14, 20
TUnirexted Comirel 26 el | I8 15,18, 19.33
TALS0 ?mm"""!'m! - 0.136 gl e IV L 162, 136, 127
0.313 ml 1173 L i 152, 130, 134
0.625 mi 1o 4 1.4 111, 102, 109
125l HAT L7 1.0 80,115,112
1.5 pl 8213 i (LR ] TN, E6N, BTN
Sl Ve fae .8 STH. T5H, %8 H
DALSD il Ry L Log, 119, 104
Tnirested Comirel 1374 fry 143, 124, 164, 120, 136
WElnwA ?Fﬂﬂﬂ‘:ﬁﬂ] ! 0.156 pt a7 i .8 17,27, 26
0.313 pl ki " i .7 19, X1, 25
0.625 ul 20 nd (LR ] 15,134
125pl EJ ey i oy 37, 23,31
2.5 pl nrr . o8 0N, HH, 18N
Spl i11 19 [LF] I§H, 12H,*H
DAIED LE &y L7 19,40, 32
Tnirexied Comired L T4 23,30, 38,31, 19
Eay to Plate Postfix Codes
N Normel backgronnd laam
H Thinning lromn.
65

Distribution A: Approved for public release; distribution unlimited. PA pending approval.



Table E-3 (continued). Swedish Biofuel plate counts

Study Name: G343-10 [Swddish)

Experiment: 1t Mumganicity: G323-10 (Swedish Biofuel POSFS668) Date Plated: 2162010

Asay Conditicns: Phic mcorpomatios assay

With metabolic activation (5%65-2)

Smdy Code: G343-10 (Ewedish]

Chate Counted: 37182010 b0 3182014

Stradn Cemponnd Do laval Mean Standard Eatio Indtvidual revertame
par plate revertmnts  DievisSon ceasd coleay commt
par plam wobeemt
TAISAS mﬁwd 0.156 ni 137 i 1.4 B 14, 16
0313 ul el X4 iR 15, 14, 15
0.623 pl .l 1§ M 14, 8,7
125l I L] LY 115 4
15 L7 13 .5 INININ
5pl FiE F¥ ] i EHXH 5H
DRSO 27 L i) 15,8, 19
TAISH ?;;;;E‘;';f"' 0.136 ul 7 il a7 57,11
0313 pt A i ER g 1.510
0625 ml LE L i B35
125pl i £ L8 SM 12N TH
25l LB el oM 10H, I0H, 5H
Jpl (¥ L X1} CLOLOI
DAIS0 Il x4 B 12, 11
TASS m&?“ 0.156 ul 217 s T 21 19,35
0313 pl A L LY 33,34, 33
0625 ul 3211 &6 iR 23,34, 40
125 plk i by ig [N 34,10, 20
25pl 26iF U T i N M 15N
Spl 204 ey iR 23H 25H 37 H
DALS0 6l L] 33,30, 46
TALSD m_:&;ﬁﬂ 0.156 ul MY ez ' 147,131, 130
0313 ml MR a7 1.4 100, 135, 150
0.62% pl FELN ] i L 128, 146, 131
125pl Il el LY 123,145, %3
2.5l I 1ix LY 136 M, 14 M, 128N
Sl Il ] LY 1M H 123H,. % H
DRSO I280 ] 117, 131, 138
WEluwrA ;‘%ﬁﬂ 0156 pl L A iKY 4418 41
0.313 pl E Ly LT LY 44 35, 34
0627 pl JaT L LY 33,37, 40
125 pl EF 1] R 15 314,54
25 pl £ R i i N ISH TN
Spul 347 &£ LM 43H 31H 31 H
DALISO 417 F L 43,435, 40
Egy to Plate Postiix Codes
N Morma] hackgronnd laas
H Thinning lawn
T Pimpaint colomins
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APPENDIX F. INDIVIDUAL AND MEAN PLATE COUNTS:
FIRST MUTAGENICITY EXPERIMENT WITH R-8 FROM ALGAE AND S-8
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Table F-1. R-8 from algae plate counts

Srudy Wame: G343-10 (B-2 alzas) Srady Code G343-10 (F-8 alzae)
Experment 15t Mirageniciny: G343-10 Positive Controls Cate Fated: 31772010
Aszay Condirions: Plate incorporation assay Ciate Counted: 3/192010
Without metabolic activation
Smain Compoumnd Diose lewel Mean Standard Rafio Indinrichual reveran
perplate  revermnis — Deviation treated calemy counts
per plats salvent
TAL535 54 Fug 21587 410 142, 2150, 2232, 3187
TAL537 BAA 50 pE 20543 325 0.8 243, 190, 183
TAM INF Fue 13247 121 410 1205, 1454 1213
TAlG 5A Sus 1803 g3 158 1978, 1893, 2010
WFImTA MO0 15 pE F400.0 2308 EeloN 33103213, 3658
TAL535 DALSO - L ¥ 13 13 25,420
TAL53T DALSD - Ing 44 13 5,14, 11
TAME DALSO - 7 7.2 a5 21.35.13
TALM DALSD - 1357 144 10 140,112, 14
WEImTA DAED - iLo a5 aa 21 41,30
Eey to Posidve Controls F=y wo Place Postix Codes
54 Sodmm Azde B Precipitate
244 A-Aminparidine bydrochloride M Homaual back ground lawn

INF 2-Mimofluorens
W0 2-Mifroguinaline MN-oxads
D=0 Drimnatiryl Sulfeads

WWith metabolic activation (5% 5-9)

Simain Componmnd Diose lewel Mean Standard Rafio Insifricual reventant
perplate  reveraois  Deviatioo ireated calomy counts
per plars sabvent
TALSS AN (S04 59) fug 3823 342 i1 346, 414, 387
TALST AN (04 59) dug 4180 400 413 383,452, 412
TAE AN (583 59 Jug 15213 7331 482 2120, 985, 2358
TAlM AN (504 59) lus 3447 066 b7 3115, 3684, 3135
WFImTA LAN (503 59) 0 ke &85.7 e 2§ 703, 633, 631
TALRS DALSO (+559) - 133 248 i1 15,10, 15
TALST DRSO (+58) - &7 1 as 8711
TARM DALSO (+59) - T 55 14 35454
TAlM DALSO (+55) - 1123 MHa PR 130, 102, 145
WPImTA DRSO (+559) - AN 44 10 . 40,31
Eay to Posiove Conimols Ezy o Plare Postiix Codes
AN (3950  I-Aminoanthracens (3% 597 il Precipime
D=0 (=58 Drimetivyl Sulfoxide +50 N Momaa] back pround lawn
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Table F-1 (continued). R-8 from algae plate counts

Srudy Name: G343-10 (R-2 alzae) Srady Code: G343-10 (B2 alzae)
Experiment 15t Miragenicity: G343-10 (R-8 from alzae POSF2804) Date Plated: 3/17/2010
Aszay Conditions: Dlar incorperation assav Date Counted: 31102010
Without metabolic activaton
o Congomd Domlevel  Meam | Sndmd | Tane | il mamm
perplaie  reveramiz  Cieviation treated Calomy coumntz
per plats sabvent
TAIS3S E&Eﬂ:ﬂ“ 0156 120 56 g8 TILIE
0313w 153 11 0 121816
gEsW J03 21 e7  E1211
125 ul 167 42 i1 201812
15 113 23 07 10,1014
sul 07 45 87 16PN, 2PN,2PN
DALSO 153 45 20.15. 11
Unireated Control 176 58 1012, 35,12, 30
TA1537 g'gsf.:_g‘;“’?“ 0156 53 & 10 4510
0313 7.0 L7 LI 858
0625 5.7 20 0 5510
125 47 06 07  5.4.5
15l 10 10 17 LK1
sul 7.0 L7 11 8PN 5PN EDPN
DAS0 5.7 18 4,15
Untreated Coutrol 112 14 16.8.8.5.16
TA®E ﬁ%ﬂf“ 0156l M7 15 47 MBS
033 M7 23 08 .20
g@sm M40 6o 87 183331
125l 17 12 87 BBDB
15 M7 9l 0f 153126
sul 180 44 06  15PN.13PN.16PN
DAMSO 123 21 30,3334
Untreated Coutral M4 66 20,33,30,19,20
E-& from al=ae P = it
TAI00 I:PUEFSHN.? 0156l 122 37 49 108111119
0313 1060 140 09 120,02,106
oSyl 1T ] 09 121108, 106
125l 97,0 10 g8 97,1093
154l 8.3 221 08 74117104
sul 913 2J 07  G0DN, B3PN 101PN
DALSO 1240 a8 113,127,132
Untreated Control 1164 108 130, 106, 126, 109, 111
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Table F-1 (continued). R-8 from algae plate counts

Srucy Name: G343-10 (RS alzas) Study Code: G343-10 (B-2 alzas)
EEFEI‘LI]H:II 1st Migagenicity: G343-10 (R-8 from algae POSFS304) Dace Plated: 31772010
Aszzay Condirions: Dlare incorperarion aszay Diare Coured: 3/19/2010
Without metabolic activation
WEImTA Eﬁa‘éﬁﬁf“ 0156m1 203 18 06 13,161
0313 pl 25T 29 a7 22.15,40
0625 pl 253 &4 ak 20 31,19
125l 73 g [ 30,23,29
15pul 333 £4 1.0 37,3736
Sud 323 ig a9 37PN 33PN 27PN
DALSO 343 5.0 33, 26,42
Unireated Comiral 342 18 31.31,30,44 35
E=v to Plate Postax Codes
F Precipitaie seen 2= ol Ik droplets
N HMormal hack pround lawm
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Table F-1 (continued). R-8 from algae plate counts

Srudy Name: G343-10 (-5 alzae)
Esperiment: 15t Mimagenicity: G343-10 (R-8 from algae POSES304)

Azzay Conditions- Plate incorpomtion assay

Srudy Code- G343-10 (B8 alzas)
Tate Plated: 3/17/2010
Thate Counted: 3/19/2010

With metabolic activation (3% 5-9)

St Coompennd Dinse level Mamm Standard Hatin Indiidual reventant
perplate  reveraniz | Dewiation treated | colomy coumts
per plars sobvent
TAL53 m%ﬂ 0156 7 57 08 2516
033 113 43 0 TIL16
085 123 51 FERE
135l 100 10 09 610,14
15l 109 20 g9 10.812
5ul 160 26 14  14PN.1SPN.10DN
A0 17 6.3 18,12, 5
TAISIT ﬁ;ﬁﬁ?” 0156 120 12 4L
0313 50 0 107
0@sw 123 25 3 151012
135l 77 55 08 4145
15 57 45 10 14105
sul 17 L3 09  10PN,9PN, 7PN
DALS0 27 18 14.7.8
TA%S M‘F“ 0156l 327 23 8o 30,343
033 350 66 8y 0340
06sp 2907 25 08 31,2730
125l 37 10 8o  33,30,38
25l 27 2 @8 31,2530
5ul 363 51 10 35PN 42PN 31PN
DAS0 70 26 38, 34, 30
TAL00 M’f“ 0156 1157 93 00 108113126
0313u 1167 100 49 100,128,113
0msul 1137 156 49 1811697
135 1057 150 g9 9596123
15 1153 105 89 105126115
54l 1003 75 08 93PN, 108PN 10PN
DALS0 213 9 136,02, 136
WEImTA Mﬁ‘#“ 0156p 353 £l 1’4
033E o 6l 10 40302
065ul 350 s 10 30,3036
135l 113 53 ae 26,3137
25 03 64 g9 33,1335
54l 360 5 11  44DN 37PN 27PN
DAS0 133 5.0 20, 31,40
Fozy o Plane Postox Coges
Trecipizt seen 25 oil ke droplets
Hirmaal backpround laws
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Table F-2. S-8 plate counts

Srudy Mame: G343-10 (5-E) Stady Code- (343-10 (5-8)
Experiment 15t Murasenicity: G343-10 (5-8 POSF4734) Darz Plared. 2177010
Aszzay Conditions” Plate incorperation aszay Ciate Counted: 3/192010
Without metabolic activation
Smin Corponnd Dipsa level Mean Standard Hatio Indnichml reventant
perplate  rewermant=  Dieviation treated | calomy cours
per plate salvent
TALS3S S8 (POSF4TA) 0156 pl M7 37 la 23.31.30
0313 pl 167 iy 11 13.15,.12
0525 pl 170 73 17 25,1511
1.35pl nr i) 15 1233, 18
15 137 b a4 148,19
Sul 49 6.0 aa BN, 14N, MN
DALSO I5.3 43 20,15 11
Unireated Conitral 174 t:) 19 13, 25, 12, 30
TALS3T 5-8{POSFATA) 0156 ul ) 25 11 5810
0313 pl i3 13 a8 53.8
0625 pl 70 ig 11 1.4, 4
1.25pl 6.7 13 ia 7,40
15 7 0 11 B 7.8
Ful 6.7 13 14a I0M,3N. 7N
DASO &7 i 4113
Unireated Contral 112 44 16.8. 8,8 14
TAM 5-8(POSE4TAY) 0156 pul Ja.g 44 as 2125 31
4313 pl i ) 6.8 ar 16, 26, 29
0625 pl mr ja as 33,3337
135 pl 340 40 i1 38.34.30
15l nr 7.4 ar 16, 18, 30
jud 303 13 aq 20N XN 33N
DALSO 13 i) 30,3334
Unireated Contral 44 6.8 20, 33.30,19.30
TAlM S8 ({POSE4TA) 0156 pul im3 I3l i 119,108, 134
0313 ul vl 130 a4 101, 102, 124
0625 pl 1140 7 aq 101, 102, 139
1.35pl 1177 158 a4 102, 136, 108
25 iMa 1a 1 a6, 124, 138
jul l1aa 145 a4 II3M, 102 M. 131 N
DALSO 140 Qs 113,127,132
Unireated Contral 1164 104 130, 104, 124, 109, 111
WEImTA 58 (POSE4TAY) 0.156 pl 333 is g 30, 40, 30
0313l P 87 as 25,38, 34
0.625 pl r 1] 1q #4410
1.25 pl ELeNr 18 11 3B.37.42
15l Ll 78 11 18,453,490
jul &7 | 11 MW HNEN
DALSO 343 5.0 35,26, 42
Unireated Conitral M1 58 31.31,30.44 33
Ezy wo Plase Postix Codes

i Hormal back pround lawm
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Table F-2 (continued). S-8 plate counts

Srudy Mame: G343-10 (5-8) Sady Code- G343-10 (5-8)
Experiment- 15t Musagenicity: G343-10 (5-8 POSF4734) Cate Plated: 3172010
Aszay Conditions- Plate incorporation a5y Ciare Counted: 37192010

With metabolic activation (5% 5-9)

Simain Compound Dipss lewel Mean Standard Rafio Individual reventamnt
perplaie  revermns | Deviaton reated calomy counts
per plaie salvent
TAlS3s 53 (POSEATM) 156 ul 1.8 i ae 147,12
0313l ko 24 Q.8 1387
{625 ul 7 3.1 PR 9,11, 15
1.25 pl 113 43 i 11.7. 16
15ul 117 i il L3111, IR
Sl Mo 123 20 18N, 14N, 3TN
DALS0 17 .5 1B.12,5
TALS3T 53 (POSEATM) 0.156 pl ILT 3.5 il 15, 8,11
0313l 143 4.4 15 12131 18
0625 pl 113 148 i3 .14, 14
1.25ul &7 28 i 8152
1% 127 11 i3 12 15,11
jul BT 15 i 1IN 0. BN
DALS0 &7 38 1478
TARE S8 (POSTATA) 0.156pl 343 40 as 30.38.35
0313l 313 448 a8 37,2820
625 pl HT 3.1 e 38.34.32
1.25ul T .5 i 31.44.38
1% T 3.1 e 33.31.37
Ful 3T 38 L 41N 35H.MN
DAIS0 e 26 38.34.39
TAlM 58 (POSEATM) 156 pl 1427 1.5 i1 148, 138, 143
0313t 1237 147 i 116, 145,114
{625 pd 147 114 il 156, 134, 130
1.25pl 1283 il in 134, 127, 124
15 1153 37 i0 137, 130, 119
5 1183 .0 i 112, 119N, 14 N
DALSD 1133 e 134, 08, 136
WFImTA 58 (POSFATAY) 0156 ul 353 4.0 i 037,34
0315l 4.7 1.5 il 41 38.45
(625 i 3.3 3.2 i 32.38.33
125l mr ] i2 354044
15 H08 ] il 38,4+, 38
S T 92 a9 41H BN 13N
OIS0 333 ie 20 31.40
Eey to Plate Dostfix Codes
K Mormal back sroemd lawn
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APPENDIX G. INDIVIDUAL AND MEAN PLATE COUNTS:
SECOND MUTAGENICITY EXPERIMENT WITH FIVE JET FUELS
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Table G-1. Amyris plate counts

Stndy Nams

G343-10 { Azryris)

Exparimant: 2nd Memgsniciny Positive Comtrols
Assay Conditions: Phis moorpomton asay

Smdy Coda: G3423-10 [Amyzis)
Diae Plaiud: 272000
Date Counted: 2782010 to 492010

Without metabolic activadon

Strain Compommd Dioss lawsl Mean Standard BEatio Individual revertant
parplale  reverman Deviaton meatd coloay ommts
par pham wobrant
TAL=35 54 Tpg M7 4i@ 1283 2181, 2140, X3
TALSET L] il ug LR 1475 2 243, 390, 538
TA®E INF JpE FlTEE B . B 4.5 1051, 1022, 1632
TALRD 54 Tpg e I ) 94,8 152 1938, 1590, X298
WElnwA A0 1ipg 14815 1493 &y 1303, 1622, 1325
TALS35 DALSD =, T4 15 iy 13,812
TA1=37 DALSD - PR 1 e 11,12, 16
TA®E DRISO - 221 4 .40 15, 30,22
TALSD DRISD - I36k & 1.0 134, 147, 138
WElnwA DALISD - A4 AL 14 40,25, 37
Ery m Pesitive Comtrols Egy to Plate Postfix Codes
5A Sodiam Axde N Normal background leam
LT Y S-Aminoacriding kydrockloride H Thinning lmm
INF I-Mrroflnorene
4H00 4-Nitroquinctne N-omde
DALS0 Dimethy! Sulfoxida
With metabolic actvation (10% 5-9)
Struin Corzpommd Dioss lavsl Mzan Standard Batic Indtvidual revertant
parplale  revwtmnn Deneton meatd caloay comats
par plais wolvent
TALI=35 AN [1D%a 55) 4pg EErE i! 181 330, 334, 333
TA1=37 AN [10%, 53 4pg ELLE A 47.7 05, 556, 516
TA®E AN [10%s S5 lpg e Ios. 7 &, XXr5, 2088, X017
TALSD AN [10%% 53) lpg 249 T e i%g 50, 2632, XE2
WEImwA AN [10% 53) Wug AT ii.3 i IEE, 425, 269
TAL1=35 DAISO (=55 - K Lo [ 11, 10, 1
TA1=37 DALS0 (=55 - PN L0 13 12, 15,11
TA®E DALS0 (=55 - LR iy L 31, 29,40
TAlLSD DALS0 (=559 - FELE 1Lr 10 133, 158, 143
WElnA DALISO (=58 = Lk e oy 37.35,39
Ery o Peositive Comtrols Egy to Plate Postiix Codes
IAM (I0% 59  I-Armossthracess (10 59) N Morma] background laam
DRSO (58 Dimethry] Sulfnxde =59 H Thinning lawm
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Table G-1 (continued). Amyris plate counts

Study Mapsa: G343-10 {Aomyris) Study Code: G323-10 (Amyris)
Exparimans: 2nd Mamgsmiciy G343-10 (Amyris POSFS6340) Dzt Plated: +272010
Aszy Conditions: Phie incorpomtios assay Dhate Counted: £82010 to 492010

Without metabolic activation

Stradn. Compomnd Dieas laval Mlzan Standard Ratio Indtvidual revertamt
prplae  roertntn | Dievizton muamd colomy cosmts
per plat sobmnt
TAIS3S5 Amnris (POSFE63E 00013 ul 153 ig iy 20,146, 10
0.0025 ut 1ip 13 ] 18,7, 16
0,005 ul IL7 23 ] 16, 11,14
001 gl 100 18 o7 I2H, 4N, TN
0.02 et i I.T (R I0H, 7H,7H
0.03% ul ik 21 (L] 11H 13H.BH
0078 ul T i3 o3 SH.SH. BH
DALS O I67F i 19,15, 16
Untreated Comitral 154 4 14, 10,20, 15,12
TAIZ3T Amyris (POSFZ630)  0.0013 ub YR ig [HE] 8.11,14
0.002F ut 147 4 o0 815,16
0,003 pl i by 13 [ 12, 10, 10
0.01 pb el x>} o0s .89
0.02 pl i 1 (L] EN.SN. 10N
0.03% pnl By 24 (/L] 4H.9#H.TH
0078 ul 44 I E ] IJH.SH.5H
DALS D 143 e 14, 14,13
Catrested Comtred 115 >4 1%, 10,11, 10, 14
TA®E Amyris (POSFS630) 00013 ul 286 k] I 19, 26, 33
0.0025 ul 2ry A 1.0 1%, 26,23
0.005 ul A ¥ [ 13, 11,22
0.01 pt 213 3 i 22N, MHN 2N
0.02 pl TA0 L4 (] 10H MH, 14H
0035 ul 203 i (e8] 25H.21H,15H
0078 ul 120 L (K] I1H I6H,.9H
DRSO 243 15 12 13,25
Unirested Comtral 246 9 15, 13,29 17, F
TAISD Amyriz (POSFFE30 00013 ul I3 fES ) 32,175, 150
0.002F ul FLLE ] 17 id 142, 164, 160
0,003 ul FELTE a7 K] 134, 130, 131
0,01 pt 1420 1re ] 13, 142,130
0.02 pl o’ iz [ BN 105N, 18N
0038 ul VG My oz 1I1H 5HI1NH
0.078 ul EE ol (1] DSH S0H,7BH
DAISD L], ey 0¥ 130, 123, 167
Unirested Contred 1220 L7 135, 1264, 105, 134, 106
WPIuwA Amyris (POSFS630) 0073 pul Lk 41 12 33,33.37
0.136 ul Erl 12 14 33,33,31
0.313 ul 247 1 1.4 23,264,235
0.625 ul 263 i i 27,219,213
125 pl Fr FL| iy 22 0,25
25pl 243 Y i 12N, I5M, 26N
Il 11D 44 oy I7TH I9H,20H
DAISO 247 T 30,26, 13
Unirested Comiral LT iy 33.49.44.30. 42
Ky to Plate Postix Codas

N Normal background laam
H Thinnizg lxom
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Table G-1 (continued). Amyris plate counts

Srudy Name: G343-10 (Azryris)
Expariment: 2nd Mutagszicity G343-10 (Amyris POSFE620)

With metabolic activation {10%5-9)

Asmy Conditions: Phis mcocporation assay

Smdy Cods: G343-10 (Amyris)
Diass Plated: 422010
Diate Counted: £3/2010 to 422010

Struin Coczpound Dioss leval Maam Standard REatin Individual revertant
parplale  rewrtents Deviztom twaied !  colemy commh
per plam sobremt
TAL%35 Amnyrr (POSF630) (0013 ul riw X (K] 12 14,7
0.0025 ul 27 rE oz 14.10,14
0005 pi 113 I3 [ 1o, 12,12
0.01 pl 1ze 24 oz 11, 15,10
0.02 ml 113 g i 1IN, 13N, 109
0035 ul Iio Lo [ I1H 12H,10H
0.078 ml o L ) 9H I0H.EH
DAISD T5.5 15 20,11,14
TAL=37 Amyriz (POSFZE30) 00013 ub L £ [F. 1210, 3
0.00235 ml il K| 7 B 14,7
0.00% pl wi I e 10,5,11
0.01 el 115 21 14 1o, 10,14
0.02 pl Iiy i1 LI 4 M. 14H, 12 M
0.039 ul a1 47 o3 iH 1ZH 10H
0078 ul &1 i oz SHEH 12H
DAISD I47 s 12,11,11
TA®RE Amyriz (POSF630) 00013 ul 247 X3 [ 212 26, 28
00023 ul 27 if L 31, 36, 30
0.00F ul EER] L i 33,2542
0.01 pl 240 bl oy 30, 19,23
0.02 gl EER 13 N JIN,3BH, MY
0.03% ul 243 L il e 10H,25H, 31 H
0078 pl 30 L L4 32H.33H,26H
DALSD NN L i 34,25, 34
TALSD Amyriz (POSFS630) 00013 ut 1213 A7 [ 11%, 123, 125
0.0025 ul T 14 L8 131, 105, 115
0005 pi T iy [ 115, 144, 113
0.01 el 1210 i) [ 117, 132, 117
0.02 1 1367 Ty oy 141, 128, 141
0035 ul PN X iy 31K 1MN 135N
0.078 ul e i oz 101 H MEH, 111H
DRSO 1400 . 13%, 154, 149
WEPImwA Amyriz (POSFSE30) 0.078 ul E] Ny i L4 48, 44, 27
0.156 ul 4210 L L 42 42,42
0313 ul 57 iz (R 29 44 22
0.625 pl £ LI | iy IE 40,30
125 pl £l ik [ 3@, 34, 27
25l 311 L) (R 3% 26,30
Spl 2 13 VR 12N, I2H, 1EM
DAISD g7 L 32, 42,43
Eay to Plae Postix Codas
H Mormal hackground leam
H Thinning lawmn
7
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Table G-2. R-8 plate counts

Study Wame: G343-10 (B-E) Study Coda: GF43-10 (B-8)
Expecimsnt: Ind Mutagesicity 5343-10 (B-8 POSF5460) Dzt Plated: +/272010
Assay Conditions: Phis moorpomation asay Crate Connted: 482010 to $9°2010

Without metabolic activation

Strain Cepzpommd Dioss laval Mzan Standard BEatic: Individual revertant
paplale reartant Deviatom teaid !  colomy comah
per plam soboemt
TALIZ3S E-5 (POSFS46%) 0.156 ul el b .4 15 12,23
0313 ul 153 if e 1E 12,16
0.625 ul T57 L) L 10, 20, 26
125 pl PN i (PR 13,14, 16
2.5l It 1 [ 14, 14, 11
Spl i Ky A 1.2 IEN, 23 M, 1EN
DS Ia? X 19,135, 16
Unireated Cemirel 1i4 A 14, 10,20, 10,12
TAL=37 E-5 (POSF3468) 0.156 ul el A e 13,16 B
0313 ul el 24 [ 15, 10, 11
0.625 ul IZiF Lo [ 11,13, 13
125 pl Ta0 Xd ) 14,19, 15
2.5pl Iip i 1.4 11,16, 18
Spl i LT 2 15M, 1EM, 1EN
DALSD Idd G 14,14, 135
Unireated Comiral T2 21 15, 10,11, 10, 14
TA®E E-5 (POSF3465) 0.156 ut 200 in o 22 15,26
0313 ul Ao I 1.3 15,34 27
0.625 ul L L L 15,2522
125l 204 LW e 18, 25,20
25p 250 L L4 23, 26,20
Spl 2607 ol LI 3N, ITH, 2N
DALSD 235 i35 22,33, 25
Cnirested Cemirel 24 19 15 23,2927, 19
TALRD E-5 (POSF346%) 0.156 ul R i [ 1o, 119, 1153
0313 ul TO6T 144 8 98, 124, 100
0.625 pl TO% L i (R 104, 113, 104
125 pl ITe rs s 111, 102, 117
2.5l L (44 (A 85,131,120
Spl ek PN 07 BON,ETH, 115N
DRIS 0 ]y 3 130, 123, 167
Unireated Cemirel 1210 1Ly 135, 126, 105, 134, 106
WPlnwA E-5 (POSF3468) 0.156 ul 24t 11 1.0 22 1, 30
0313 ul Ll 24 1.4 30,30, 33
0.625 ul 2 o td 12,3423
125 pl EER ] 17 4 38,3527
2.5pl 211 rf o 25,10,13
Spl 241 g .0 M. 0N, 20N
DALSD 247 el 30, 26,13
Unireated Comiral LT ' 33.49,44,30, 42

Eay to Plate Postfix Codes

N Mormz] background leam
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Table G-2 (continued). R-8 plate counts

Study Nama: G343-10 (B-E) Smdy Coda: G343-10 (B-5)
Experimsnt: Ind Mutagemicity G343-10 (B-§ POSFS460) Diaze Flated: $ 272000
Ay Conditions: Phits incorpomation assy Crate Counted: 482010 to 47972000
With metabolic activation (10%05-9)
Stradn Coezpommd Dioss laval Mean Standard BEatio Individual revertamt
paplaie movertent Deviztom meamd coloay ooemts
par plaim solvant
TA1=35 E-£ (POSF346) 0.156 ut I8y | L 17.19,12
0313 ut I47F 15 oy 16,12, 19
0.625 pl 198 i N 12 16,20
125 pul 1o i [ 11.7,1E
2.5 pl 23 x4 [ 15,11, 11
Spl T&7 L 14 I2H 19M, 259
DAISD L& 15 20,21, 14
TAL=37 E-5 (POSF346Y) 0.156 pt Tam xp 1.4 14, 1E, 16
0313 pi AL i 14 13,19, 16
0.625 pk fdl r! .2 15,12, 16
125l Tip 21 "R 7. 11,12
2ip 127 iy L 10, 12,18
Spl fd7 i i1 1EN, 14H, 12 4
DRSO LT i I¥ 11,13
TA®E E-5 (POSF346") 0.156 ul 1w A 1.4 35,17,31
0313 ub ELE i L 40, 10, 38
0.625 pt 204 i o 38 25,23
125l 207 ot 1.4 212,33, 34
2.5 pl Ao Lo 34 38,37
3l 127 12 L 4N 32NN
DALSD w 13 34,25, 34
TAlSD E-5 (POSF346) 0.156 ul I3 e N 151, 164, 145
0313 ul FLFE r 5 1.4 160, 145, 152
0.625 ut 1443 243 1.4 119, 146, 168
125 ul FETE T oy 132, 141, 121
2.5 pl 1207 113 oy 134, 142, 117
Spl 1300 k. 1 oy 119K, 117TH, 14N
DALSD 1470 &3 138, 154, 149
WEIlnwA E-£ (POSF346) 0.156 pt LV kL o8 31, 19,34
0313 ut EETH i oy 34,31, 37
0.625 ul £l 1] A o 23,3538
125 pul 117 r! e 37.42,28
2.5 pl 253 L [E.] 33,23, 38
Spl £ i iy 43N ITH, 3TN
DALSD a5 7 fLA 124243

Egy to Plate Postiix Codes

N Normal hackground leam
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Table G-3. R-8 from algae plate counts

Study Nama: G343-10 (R-6 algs) Smdy Code: E343-10 (-2 algae)
Exparimsant: 2nd Mutagericity 3343-10 (R-§ from alzae POSFS804) Date Plated: 22010
Aswaay Conditicns: Plie incorporation assay Date Counsed: 482010 to $92010

Without metabolic activation

Sman Tompomd Dowelevel  Mem  Swmmdmd | Fade  Indnidusl reveran:
parplae  rovertnts Decisdon tmamd !  colosy comem
par plam wobramt
TAIS3S ?meﬁr;:u.l’?:“ 0156 ul Ty 2 . 16, 14,14
0313 pl 150 il .9 11,12, 22
0.623 ul T, T 07 105,20
133l 127 T .8 12 18, §
25l & Lo 05  B.LE
5 gl 9.7 43 .6 10PN, SPN, 4PN
DALS0 167 24 1,15, 16
Untreated Contrel 114 Lt 14, 10, 20, 11, 12
TA1537 mm’iﬂ" 0156 al 20 20 0.8 14,12, 10
0313 ul 117 i Lo 15, 15.8
0627 ul [0 44 .4 14,15,7
135 gl Ji? 12 s 1. 10, 12
25l 47 24 01 437
5l 7.1 23 s 10PN, IBN, TPN
DAISO J43 s 14,14, 15
Cntreated Contrel 120 13 15, 10, 11, 10, 14
TASE ﬁ%‘;}?" 0.156 i 214 14 0.9 119,73
0313l 223 15 29,19, 19
0623 ul 247 o 19, 20, 33
135 pl [ 14 0.7 16, 18, 12
23 j43 e .8 18,19, 18
3 gl 220 i e 13PN, 3PN, 36PN
DAS0 213 19 22,13, 25
Cnireated Control 46 19 15,13, 29,27, 29
TALND m;;'“’ﬁﬁ“ 01%6pl  4iLo T . 130, 111, 102
0313l Joa7 23 8 111, 106, 108
06Tl Lo i .k 105,97, 128
123 pt TeE) 116 .8 104, 90, 116
23l 94 7 14 a7  93.90,104
3 pl 9410 L7 @7  9EPN,SEPN,I0IPN
DALSO 1367 3 130, 123, 167
Catreated Contrel 220 157 135, 126, 109, 134, 106
WPluwA E;‘:ﬂﬁ:" 0.156 ul 527 as L4 353523
0313 ul 223 14 . 19, 12, 26
0675 ul 243 24 L2 26,2930
La3pl 260 16 L 23,30, 23
15l [T%, il 1%.33,37
5l 290 2 L2  3ITPN, 27PN, 13PN
DMS0 217 4 30,26, 15
TCatreated Contrel Y Ty 33,49, 44,30, 82

Eay to Plate Postix Codes

g Preopifaie sean a5 ol ke droplets
H Normal background laam
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Table G-3 (continued). R-8 from algae plate counts

Srudy Wamas: G343-10 (-6 alzaa) Smdy Cods: G343-10 (B8 algas)
Experizent: 2nd Mutagsaicity G343-10 (R-8 from alzae POSF5804) Date Plated: 272010
Avary Conditions: Phibs mcorporation asay Dt Connted: 482010 to 492010
With metabolic activation (10%05-9)
Strain Compomnd Dess lavsl Mean Stamdard Batic Indtvidual revartame
pr plats vt Dierriation. eaed coloary comnts
par plaim robrant
TAIS3 Egjfgm’?" 0.156 ul ITs, i3 0.7 15,12, 14
0313 ul ITE, 14 i 1215, B
0.625 pl [ET. L7 o7 14,11, 14
125 i I L [V} 16, 5,9
25pl 117 15 0y 12,14 15
5pl [T L7 a7 14PN, 11 PM, 11PN
DRSO 1 14 0,21, 14
TA1537 ﬁ;ﬁﬁm’;ﬁ’ 0.156 ul [ i .9 2.3, 14
0313 ul It 13 I4 15,19, 13
0625 ul I Lo I, 15, 16,17
129l i L4 12,11, 19
15pl 127 L2 ¥ 12,12, 14
5pl Fy L? i3 ISPM, 13PN, 12PN
DAIS0 [TE, it 12.11,12
TA%S E;_;‘:'m’?“ 0.156 ul 7 L2 L0 19,29, 31
0313 ul 261 43 i 15,23, 31
0.625 ul i it o 19,24, 33
129pl 117 48 L 34,38, 29
1 27 FE 0e T 7,31
5pl 11 &3 L0 4PN, 22PN, IBPN
DRSO Jin 13 34,15 34
TAL80 E‘EEE;;:M’?“ 0.156 ul P26 r3 e 124, 120, 134
0313 ul T, 93 0w 143, 128, 143
0.625 ul ELE LT i 104, 161, 141
125l 1213 fas iy 142, 134, 106
15pl 447 Ty, 0 156, 134, 147
5 pl Hap r3 0.8 26PN, 1PN, 11PN
DAISO (PRl i3 138, 154, 149
WPlnwa R[P'gsf!?;;’m’?" 0.136 Iy 13 L0 33T 4
0313 i3 L0 0.8 31,34, 26
0.625 ul 197 13 1.0 41,40, 35
125l EFE CH] /R ] 15,42 34
15pl 13 T Lo 17,45, 43
5pl 191 a4 L0 HPN, ITPM, PPN
DAISO ETE f 12,43, 43

Eay to Plate Postiix Codes

P Procipitrie seen a5 ol ke doplets
N Mormal hackgrousd lram
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Table G-4. S-8 plate counts

Study Wamea: G343-10 (5-B) Smdy Coda: G343-10 (5-3)
Experimant: 2nd Metigonicity (5-8 POSF4T34) Dzt Plated: +22000
Asay Conditions: Plhts moorpomtion asay Dhaie Counmd: 32320140 to 4272010

Without metabolic activaton

Straan Componnd Digss laal Mean Standard Baan Indrvidual revartamt
paplate roerteats DevizSon meamd coloay cowmts
par plam oot
TAL=Z35 58 (POSF4T) 0.156 ul e e | 1%, 14,15
0313 ul TET 4 1.8 15, 14,11
0625 ul e &y i3 1.4 15, &, 14
125 pl I3 21 L4 14, 18, 14
25pl L7 bl | L& 15, 12, 18
5pl LEE EE] i 16M, 10K, 16
DAISD Wi 23 7,128
Unirexted Contral LN iy ) T7.12, 8. 10,5
TALZXY 58 (POSF4T) 0.156 ul T iw I 19, 14,13
0313 ul el | L] (K] 12 7,18
0625 ul o LT ia 14,7, 10
125 pl i i3 iR 11,12, 14
2.5 156 i .4 1% 14, 11
5l Tl I [ ey THIZH 1IN
DAISD J4 i 14, 14,15
Cnirexied Conirel e 21 15, 10,11, 10, 14
TASE 58 (POSF4T3 0.156 pl 250 L L 28, 0, 35
0313 ul s 45 (iR 14, 20, 25
0625 i I8 is .8 19, 15,232
1325 pl kI L i 19, 27, 30
15l 2w 15 g 12 32 16
5pl 2 i ik 15N, 20N, 1B
DALS0D 213 5 X3 33, 25
Unirested Cemirel 24 e 15, 23,20.27. 19
TALGD 58 (POSF4T) 0.156 ul e ] [N} oE 116, 134
0313 ul I280 i3 ik 104, 135, 134
0625 ul 247 iig (iR 124,112 138
125l 1241 ok [{EY 134, 126, 102
25pl I I8 (R 100, 104, 134
5pl WA G 1§ iz BSMN_ IDBM, 101 M
DAISD LT bl | 130, 123, 167
Unirexted Coniral 1230 1y 135, 126, 1045, 134, 106
WEImwA 58 (POSF4T) 0156 ul a7 TH 1.2 33,31,1%
0313 wl 247 17 b 33, X2 25
0625 ul I’ 45 I 25,31, 33
125 pl 3313 43 1.4 29.31,37
2.5 el | TLE I 19, 20, 20
Spl a4 iy 14 TH,3I5M, 31N
DAISD ek iy TE 30,26, 15
Cnirexied Conirel Jud Ty 33,40, 24 30,42
Eway to Plate Postix Codss

N Morma] background lemm
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Table G-4 (continued). S-8 plate counts

Emudy Napse: G343-10 {3-B) Stdy Cade: G323-10(5-8)
Experimant: 2nd Mengeniciy (5-8 POSF4734) Date Platad: 4272010
Assay Conditions: Phis moosporation assay Crate Connsed: 3725/2010 to 492010
With metabolic activation (10%5-9)
Strain Corpotmd Dioss laval Mean Standard Eatic Indsridual revartant
parplam  mevermnts  Diewiaton reated colomy coeats
par plam sobvemt
TALS35 583 (POSF4T34) 0.156 pi (LT 40 i 15, 11,19
0313 pl 127 i i B 1% 12
0625 pl 117 19 iy 15, 10, 10
125 pl I5w i L 12 11,23
25l 113 12 1.0 12, 14,14
5l imid i3 R N 4N 0N
DALS0 TLY a3 10,54, 17
TALS3T 58 (POSF4T34) 0.156 ul 1ia iy 1.4 12 14, B
0.313 ul 111 47 i 10,12, 18
0.62% pi 127 Xt 1 15,12, 11
1325 pl iaw xi 12 16, 14,12
25pl 113 L3 i 14, 14,12
Spl I 4 1.4 ITH, 19N, 19
DAISO By e 12 1113
TA®E 58 (POSF4TH) 0.156 pl LR 40 L 30,34, 38
0313 pl Ll L 2 41.33,37
06273 ul LT T 1.2 30,4533
125l LT fi.d 1.2 X5 3B, 43
25pl 111 40 L 31,38, 31
Spl 2 el L IEN. 42N, 4N
DRSO Hib i3 34,25, 34
TALSD 5§ (PODEF4TA4) 0.156 pl T48 1 | ia 147, 156, 142
0313 pl TG ) & L 173, 164, 142
0625 pl 1551 fd I 162, 150, 154
125 i FLEE Wi 10 145, 150, 164
35pl J3E T e ] o 11%, 160, 141
Spl 14403 x} 10 145 M 146 M, 142 H
DALS0 1470 X3 138, 154, 142
WElmmA 58 (POSF4T) 0.156 pl ind i e 43, 3B, 28
0.313 ul KT Lk 1.0 31.4B, 38
0627 pl i13 s F 40, 30, 37
125l LR 40 0 38,31, 31
25pl rd 55 oA 17,2737
Spl ELT [ oy 42H.33M, 30N
DRLIS0 Ll Ry L 32 42,43

Ewy to Plate Postfix Codas

N Mormal background laas
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Table G-5. Swedish Biofuel plate counts

Study Name: GH3-10 (Swedich) Smdy Coda: G343-10 (Saredik)
Experiment: Ind Mutagemicsty G343-10 (Swedish Biofael POSFS668) Do Plated: $272000
Assay Conditicns: Phis incorpomtion asay Chte Coonted: 482014 to 492010

Without metabolic activation

Strain Compomd Dosa laral Mzan Standard Batio Individual revartant
paplam  mevertmatn  Dievizton meaid coloay commts
par plat wobvant
TA1535 ?Pa";:ﬁiﬁ'“ 0156p IS L0 a9 191611
0313 143 L6 a8  16E16
06251 JAd il L 19,3113
125 gl 187 il L 182216
25l 113 1l 68 SN.ION 1IN
5 ul Y it 47  12H 4H.EH
DASO 187 21 19, 15, 18
Vatreaisd Contrel 114 40 14, 10,20, 11,12
TAIS3? ;‘;;;‘;;;“" Q156p a7 47 47 169
0313 pl 2.0 16 a3 IL&4
0623p  las 21 47  ILIL8
1294 0.7 23 a7 12710
251 9.3 2 47 TNION LN
3 gl ' 26 44  IOHSHE6H
DASO 14 Y 14,14, 13
Tutreated Contrel 16 23 I, 10, 11, 10, 14
Tas8 ;‘;;::;T" 0136ul 244 ad b0 30,1823
0313p 244 21 Ll 13,3726
0625pl 227 a3 10 1629,23
125 gl 220 ro a9 19,3116
25l 223 40 L0 ITM.HN, 0N
5 gl 127 14 43  17HI0H ULH
DASO 214 13 22,23,23
TVatrestsd Comtral 2416 59 15,23,29, 27,29
TA1B0 ;ﬂﬂmﬂ 0156ul 1147 1y a8  127,97,120
033 Jowe 2.4 08 106,120,100
0625 220 197 09 143,104,119
1255l iS4 i LE 141,168,154
25l 139.0 163 L0 BN 1N L8N
5 gl 110 46 @9  I13H 116H112H
DASO 1367 s 120, 123, 167
Tntreated Contrel 1220 117 133, 126, 109, 134, 106
WPlurrd ;‘;‘;;‘:&;‘;‘" 0156 277 s L3 327,23
0313pl 248 *5 L 19,3412
0A25pl 240 9 L2 319,34
129 4l 243 17 2 22.30,33
255 273 12 2 ISMIIN N
5 gl 248 17 L0 I9H 26H,1EH
DAMSO 217 ¥ 10,26, 13
Tntrestsd Contrel 506 9 33,49, 44, 30,42
Ky to Plats Postiix Cados
N Neormal hackgzound laas
H Thinning laon
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Table G-5 (continued). Swedish Biofuel plate counts

Study Name: G343-10 (Swedish) Smdy Cods: G343-10 (Swedizk)
Exparimsnr: nd Mumzemicty G343-10 (Swedish Biofuoel POSFS668) Diatz Plated: +22010
Aszay Conditions: Phie mrosporatios assay e Counted: £872010 to 4272010
With metabolic activadon (10%05-9)
Straan Coozpotmd Dioss lawal Mean Standard Eatic: Indridual reaertamte
paplate  meertmnts | Deviabon muaed ¢ colomy coumts
par plate wobrant
TALS3S ?P';;j:ﬁ?af"' 0.156 ul i 14 L 10,12, 5
0313 ul T L 8 10, 16, 1%
0.62% ul p.7 i i 11,8, 10
125pl ITE, 14 L 10,8, 14
15 pl 17 13 L, ISH 11N, 15N
5 pl a7 IE: 4 EHEH W0H
DRSO e 14 10,21, 14
TA15ET hﬂgﬁﬂ 0.156 ul fos 24 0.9 812,11
0.313 ul 7 Lt 9 16,58
0,625 ul T, Y, g 10, &, 14
12%pt fd 14 .9 12, 10K, 9M
25pl 7.4 i L8 EHTHIH
Spl i3 i 0 SHIHIH
DAIS0 Tk, . 12 11,12
TASS ?P';;;EEIT“' 0.156 ul ITE a0 1.0 35.32,27
0313 ul a1p a1 ¥ 17,35, 37
0627 ul 117 K i 35,34, 32
125l ILE, L i3 31, 3B, 38
15pl 40 44 g IOW LN, 23N
5pl 2ro i} (iR ITHXH ¥MH
DAISO 10 A3 34 25, 34
TAIN Mﬂm‘"’ 0136ul 1467 2 Lo 184,171
0313 ul 1311 43 g 132, 138, 130
0.627 ul 1244 [ 0.8 115, 120, 134
125 pl 1363 T L8 135, 128, 118
15pl I8 AT g 14834, 133 M, 133 M
pl I260 44 .9 [29H 121 H, 138 H
DRSO H4T &3 138, 154, 149
WPluwd ?pﬁ“;_';&;'f'" 0.156 ul EYe, a7 a8 372542
0313 ul aL0 14 fa 19,35, 29
0625 ul e A3 0.9 0,31, 40
125l 47 19 g 3%,3E, 31
15l 1 £d 0.8 17N, 4N, BN
5pl 269 49 K, 1IH IIHE, 26 H
DAISO T, 6 312,42, 45

Eay to Plats Postiix Codes

N Normal background laam
H Thinning lawn

85

Distribution A: Approved for public release; distribution unlimited. PA pending approval.



CofA
DMSO
EPA
FT
GLP
MA
NCIMB
OPPTS
uv

LIST OF ABBREVIATIONS

Certificate of Analysis

dimethyl sulfoxide

Environmental Protection Agency

Fischer Tropsch

Good Laboratory Practice

metabolic activation

National Collection of Industrial and Marine Bacteria
Office of Prevention, Pesticides and Toxic Substances

ultraviolet
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